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J STRONOMY and Geography for the fake 1 
of their utility claim a very reſpectable 


a among the ſciences. It is by the aſſiſtance 


of the former that times and ſeaſons are ſettled 
+ regulated; and thoſe not only for the pre- 
ſent age; ſince the ſagacity of a Newton could 


thereby trace out and fix the epochs of moſt 


events in the earlieſt times. By Aſtronomy, like- 
wiſe, are determined with exactneſs two of the 
moſt eſſential articles in Geography, the latitude 
and longitude of places: whence the diſtance be- 
© tween the moſt remote parts of the earth becomos 
e known. 5 6 e 


That Cage of erp is deckel 


moſt Perſons will confeſs: : for there are few Wh 
3 . have 


_ 
* 
of 


zs compounded of theſe two ſciences: this circum- 


tive mind, js not, perhaps, to be equalled : and 


"ſpeaking of foreign — into . 
for want of being N * wow e 
| firvations, | | 


K 
Af 
8 
4 


Naviexion b to which this ntry owes fo 18 


ſtance is ſufficient to recommend the ſtudy of them 
to ſeamen, it being impoſſible to become an expert 
navigator without a competent knowledge of the 
principles of ny and e 1 


But, . ine FPlenhure which 
Aftronomy, in particular, gives toa contempla- 


it is on this account that the author hopes he 
| ſhall be excuſed for two or three digreſſions in 
the courſe of this work, in which, for-a minute, 
he leaves the direct path, and expatiates on the 
wonderful works* of a beneficent Creator, who 
not only formed thoſe wonders, but dignified 
man with the excluſive privilege of being able at 
once to admire the beautiful frame, and adore | 
- the divine Archite, | 5 


The 


. „ Globes are e proper for Mae 
the moſt perfect notion of the extent and fitu- 
ation of countries on the earth, and for explain-' Z 
ing the celeftial appearances at any particular 
5 place; but ĩt muſt be confeſſed, that where much  _ 
h, . exactneſs is required, they are ſomewhat. defect- 
a. ive, fince we can ſeldom come to a greater nicety 
m than that of half a degree. The preſent publi- : 
rt cation, as it ſhews the method of performing the be 
problems by calculation, remedies this imper- þ 
fection, at the ſame time that ſuch Sr 
corroborates the inſtrumental operate: 555 N 


la- 5 ths "hill ibs author has bikes +. 
nd care to expreſs himſelf with as much conciſeneſs 1 
he Was would conſiſt with perſpicuity ; and has en- „ 
in deavoured, by demonſtrating almoſt every thing Ry 
te, ¶ chat is advanced, to unite the theory with the 1 
the practice: he therefore preſumes the treatiſe will 
rho be read with ſatisfaction by ſuch as defire mort 
than a — knowled po of theſe ſciences es. 


In order to go through every article in this 
pork, the reader ought to have made a conſi- 
a 2 derable 5 


derable —_— in geemarrys ty in. e _ : 
ſpherical. triga 

principally to underſtand the elementary part of 
the ſciences, as de livered i in the definitions and 
Problems, a ſlender knowledge of arithmetic | 


0 only. will be ſufficient. For the uſe of this claſs 


are inſerted; but the author earneſtly adviſes 


2 acquainted with the uſeful parts of the mathe- 
matics before mentioned; becauſe the pleaſure 
loſt for want of being convinced of the truth of 
every ſtep of a proceſs, cannot be compenſated | 

by any 1 conſideration. 


onometry'; but if he be folicitous. 


of readers the following 8 introduẽtory definitions 


ſuch, after the firſt reading, to make themſelves 


of vuo ſtraight lines meeting in a point. | 
Note, When ſeveral angles at one point, B, (fg. 1 50 any 


| ATHEMA area vn TT 
. BY WAY or 


1 e 


; . nitude. 
*. | A lines length without bicadh. N 


3. A ſtraight or right line is that which How evenly bh 
tween its extreme points. 1 


+] 


Wm 


5 A plane ſuperficies i is he which — in every part, 


| any ſtraight line which can be drawn in that ſuperficies . rung 
BOG Cs, ſimply, * 5 


6. A yiaye-refilincal angle is 'the inclination or opening 


* 


one of them is expreſſed by three letters, of which the 
letter that is at the vertex of the angle; that is, at the 
; er in Which the lines that contain the angle meet one 


; - is put between the other two letters, and one of 
eſe 1s 


essere upon one of thoſe lines, and the other 
upon the other line: thus the angle which is contained by, 


tie ſtraight lines an, Bc, is named the angle anc, or 
esa, and that which is contained by AB, BD, ib named 
the angle n D, or DA: if there be only one angle at a 


point, it may be expreſſed by a letter h at that peint; ; 
ae: bes E, . 25 
When 


W 
* 


point is enn which neither 7 pan, nor mag | 


a A ſuperties, Or ſurface, is that which has only length 


* 


22 
* 
1 . 


| 5 When «fright Tis an Landing di e 
DER. Ine cp, makes the ad (& 2 3 vs £00 ood 
to one another, each of the = eat right ang; ad 
«3 is called a perpendicular to oo. 


— 


1 
8 8. Serenade, ich av are every whe a ry 


| [A fue which . enced | one or mars 


10. eee * toge- 

ther, ome et A, (fig. 4) 

and the thread be ftretched by wp OS, if the 

cil be moved quits round till it arrives again at . 
de line gpz, deſcribed 9 ; 
| TS ORs. 


| point à is called the centre of the circle. 
A firaight line, 23 BD, drawn through the centre, and termi- 
- nated both ways by the circle, is called a diameter. A ftraight 
ne, as 4B, AC, AD, or AE, drawn from the centre to the car- 
cle, is called a radius or ſemidiameter. The part of a circle 
- Intercepted between any two radii, is called an arc or arch; 

' thus BC, or CD, is an arc. If an arc be one half of a circle, 
e ug mr if one fourth, „„ 


if one fixth, a ſextant; and if one eight, an octant. 


2 e 
parts, c egrees; each degree into 6 eq NO? 
minutes; each minute i TY dec. ol 


* 5 : j ; a 4 
„„ 
1 * 


* vir or irsobverion 


New, Degrees are marked with a eyhe over them, minus. 
55 with one daſh, ſeconds with two, &c. 


K EN. 
© Es 2 2 s 2 


quadrant contains go, a fextant 60%, de. | ; 


14. The number of de As es (kg.4) con 
r i of — Cad, formed at the centre 
| by the radii ca, aD, Which bound the are. Hence by de- 
ſcribing a circle about the angular point as a centre, and ob- 
— Fama of the circle is included between the lines 
angle, we can determine its meaſure. - 


15. - The be WA ol any arc, or angle, wants 
i b ee, ONIONS of OA e be 


16. cee weed. thread be ted toe , and ie be 
over two A, 5, between 
Which is lets than _ FED thread ; and a line 


Malian e is called an ellipſe. 


* FER ** and in eee 
ov 


175 The points a and 5, in which the 3 
call the foci: The point n, which bile rb 


paſſing trough the centre, and terminated by the ellipſe, is 2 
Cite? The diameter FG, which paſles through the foci, is 


the greater axis; and the diameter Dz, whi is gt right | 


angles o9. the greater 4p, 36 the leſs axin. 


al | 
d | Note, ro i fins all he wafer an dv 


, 


* 
* 


4 * 
; ; de - . * 5 
F | — 7 4 
* 


a 13. Lei I rs minutes, 
c. according to the part Aeg eee e f. 


roco be deſcribed a pencil put within the TR as . 


Ne, The eee eas. bs. entiey s 


the foci, is the centre. Any ſtraight line, as DE, KL, or v 


| 5 F EE 
20 | MATHEMATICAL vaormbrions: 


5 Fa : to a circle; of to an ellipſe, is ebe 
EET (fig. 4. 8.) which meets the circle, or ellipſe, in 
one <p: hs ad which «being 9 boch nie * wholly 


1 


255 A lid is ht eee ng brat a wick 


* 


ee 1 r dil by ts 


here is the fixed ftraig line, or diameter, about which the 
| cirele revolves. The centre is the ſame with that of the 
| ſericirels. The diameter is any ſtraight line which 
through the centre, and . Is 1 27 ways «fs 
e nord 15 5 14 


2% IT» A great des of the ae her is a Co of 5 ſphere 
by a plane paſſing through the een The poles of a great 
* circle are two oppoſite SD che ſphere, 
which are go" from airy Pure of Gy Gre. phe aa 


22. A leſs cirele of the ſphere is a ſectibn of the ſphere by 
2 plane not paſſing through the centre. If a leſs circle be 

every-where equally diſtant from a great circle, it is called a 
| parallel 1 3 and has the nw” oles which the 
* great ** N. 1 


A pherdid is a ſolid guid deſcribed 578 the revolution 
ef a nile ipſe about its axis: if the revolution be made 
about the lefs axis, the figure i is called an oblate ſpheroid ; 
ff about the WR axis, it is called an N or e 
Tpheroid. 


24. The axis of a Gheroid i is dls line about lich c 
ſemiellipſe revolves. The centre is the ſame with that of the 
emiellipſe The diameter is any ftraight line which paſſes 
through the centre, and is terminated both. 1 by the ſur- 
face of che A 
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3. ASTRONOMY is a ſtience.» 
28 I 
| motions, diſtances, n us Ke. 


As we re purſue thi 3 fur- 
| niſhed 


e bf ite 1 | 

Bin of Bight and hear, or S ef d dar or planes 

beſides grving us light in the abſence of the mar on 
| him to indicate the times and ſeaſons, and to affft and guide 
| mariner, who, but for them, and the faithful com- 


| 1 Led upon 
| as indifferent things, and rn fail to awaken in our 
| ungrateful minds the obligations we owe to the ae 
Hand that formed them, 1 
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27. "UE fan is a Fiel body, the fibilence of which is 
3 ed to be fire; it is ſituated near 


the centre of gravity of the whole ff its diameter is 
9 miles; it is « 5 


atis in . a e From ſeveral phenomena it is 


fy — that there is an atmoſphere which envi- 
rons e and-whick amen Fo 
It. 


28. Noe, The period eee 
r ſpots of va- 
-- rious 3, which may commonly be ſeen with teleſcopes : 
in the ſame manner have the periods of the reyglutions of 
Mars, Venus, and Ju ter, about their axes, been determi- 
ned: whence it is 1 that this motion is general, and 
TR wes This is one of the many argu- 
57 mouſe 096-0 prove (30 eee e Mercury's 
motion round its axis has not yet been diſcovered,” on ac- 
count of its proximity to the ſun; nor have the diurnal 
motions of Saturn and the. Georgian Planet been perceived, 
e eee : 


1 


The 


7 


renn 


| hood of the fun, and therefore if the 
| earth 2s a centre; ſo muſt thoſe planets alſo; but if they did, 
3 each would always appear to the inhabitants of 


FE Kn 


/ 


ASTRONOMY. 


4 Nye P LAN E T 8. 


29. . 
a centre, and is continually changing its poſition 


with reſpect to the other ſtars. The planets are dark ſpheri- 


cal bodies: A e t vhi 


eee par ad ten. 
ann PRIMARY „ „ © 1-0 
iu bt ep re are dat hd valid hs hw 


8 1 2 


their centre: their number is ſeven; Mercury, Ve- 
— th 


Mars, Jupiter, Saturn, and Georgium Sidus or 


| the Georgian Planet, Te fe. 6) = 


32. There are ſeveral ways dos the Pr | 


| nets move round the ſun; one or two of which ſhall be men- 


tioned. Mercury and Venus always ap e in the neiglbour- 


De and in the ſame direction; whereas 
', or appear to have no pro- 


5 ſometimes they move eaſtward in reference to the 


per x 
WJ fixed — and their motion is then called progreflive, or in 


ia; ere they move weſtward, or have a retro- 
„and are then ſaid to-move' in anttcendentia ;- all 
es are ſuch as muſt neceſſarily be when, we ad- 


— 
nit the ſun to be the. centre of their orbits and of the earth's. 


Beſides, when either of theſe lanets pears in conjunction 
with the ſun, it is ſometimes behind the body of the 


| fun, and ſometimes paſſes between it and the earth, . fr k | 
s Iati- 


like a dark ſpot on the ſun's diſk or face: but if it 


| Boy 10 in its egen E oa that 1 is, when it is beyond 
the 


NX 


olved round the = 
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the earth, that DO RT 
: the body of the ſun, and not far from ita centre: the 
ſun. ee ap li ws 


— e a: a meter of bid fun from its d 


k = ASTRONOMY. 


the ſun, ſhines with a face circular, like a full 
moon ; and quite diſappears in erior conjunction, that 
. NM e as the moon does at 
her change; whence it is evident that their _ are nnn 


. 


_ Mars ſometimes appears in ys oe bf which 
proves that his orbit includes that of the earch; and that it 
includes the fun alſo, is plain, for otherwiſe; | Mars would in 
his conjunction with the ſun diſappear, as Mercury and Venus 
do, which is- never the caſe : the like may be obſerved of 
Jupiter, Saturn, and the Georgian Planet. That the above 
is the order of the planets from the ſun, is evinced by the 
general rule which all obſerve, That the ſquares of their 


deli tings are a te ces of their mean diſtances. | 


The following proof is given by Sin Lade NawrTon, 
from phyſical cauſes. It appears from a, variety of obſerva- 
tions that either the ſun turns round the earth, or the earth 
round the ſun, ſo as to deſcribe equal areas in equal times: 
and he has demonſtrated that when bodies revolve round 
each other according to ſuch a. law, the one muſt gravitate 
towards the other: and further, that when da ies gra- 
vitate towards each other, without directly 
a ſtraight line, fey. muſt 2 of them "FRA go their. com- 
mon centte of gravity ; but the ſun is ſo. much greater than 


former; wherefore their common centre of gravity. is within 


= 


muſt, therefore, in turning round this point, turn 


= 
planets. : Dt el \ ns of ty S. . 
; ” «6 # 4 4 — bs _— 


Whenee it abpeare OW * centre 8 Re of the —_ 
folar ſyſtem is . near the centre of the ſun: indeed if 
we ſuppoſe all the planets to be at any time on the ſame ſide 
of the ſun in one aight line, this centre of gravity will be 


* 


ASTRONOMY. e 


| Gut it is gene enlyfamenhere within th body oft in, ud : 
eee hs een reckoned Gs Sept eee 


e "The planets move romnd the fa fiir 6 cal; 
elliptic orbirs or paths, in one focus of each of which is the ſun. 


34. The earth'sorbit i called the ecliptic, and becauſe de 
ſun at any time appears in a point of. the heavens oppoſite to 
that in which the earth 1s at — — 4 
move in the ecliptic. At this preſent time the eclipti 
an angle with the e uator (ee art, 72.) _— 5 TI 
this angle is called the obliquity of the echptic, 
to decreaſe at the rate of about half a ſecond in a year. 


f The. diminution of the obliquity of the ecliptic is in conſe- 
* of the approach of the ny axis towards a perpen- 
| dicular direction to the plane of the ecliptic ; but the earth's 
| axis has, beſides this p . 
whereby i its inclination ic varies back- 
hs regs frog rr rm es of theſe varia - 
tions is nine years. The tremulous motion is termed the nu- 
tation of the earth's axis. Both theſe motions of the terreſtial 
f. 8 
wn aten. ö 


The ecliptic is divided into 12 equal a part, called & 
exch eee fg 30 degrees the names and characters of ir 
ſigns are, Aries, y; Taurus, 8; Gemini, n; Cancer, 
above i. X's Virgo, 3 
above it. 


3 ; 1 im; 3 Sagitrins, £1 3 Ge V3 
Aquarius, — 3 wo 3 X : . of the ha 08 or 
low it. | 


Netw, The perde paints in which as equator dee 
croſs each other, are called the equinoal points, oy are 
FN RE fn 7203000 Tha 

3 „„ t 


n » & 7 #4 Kal F 
4 — . hn * 
* 8 1 4 3 a, - hy, my 1 
n — 132 222 — — * 
8 W 4G * * 
— . 4 N 4 
” - — — 3 _ 


n „ e 
8 3 « a — <>, 4 — © 7 


fixed ſtar near the 


centre appears to move eaſtwardly among the fixed 
| ns ea naps particular 


ele -ewiſe, then 
pparen 
5 * : which is p 


2 gravitation towards the ſun at the centre: the power which 


gravitation is mutual between all the planets, being directly 


| of matter are but very ſmall when compared 


. extremity e eee ot {6 Op 9.) moſt diſtant from 


+1 Ti ins ; and the latter, the lower apſis, or. perih 


Fe HFFN Is 


1. N e! 

| bs evident. for if the ſun be obſerved 0. riſe v 
„ 
vanced to the eaſt of the ſtar, and the ſtar will riſe b 
ſun: this appearance is certainly cauſed by the motion 

earth in its orbit toward the eaſt alſo, whey tet 


111 - 


Hy 


the oppoſite part of the ecliptic. Thus the ſan 


F* 
E 


tic, to arrive at the ſame 
4. be ſ to have 


"I 
1111 


their a 


t motions as ſeen from the earth ty 
» a Poſterieri, that 
weſt to cal. 


Wo e eee 


36. The motion of the rimary planets is very fimple and 
- uniform, it. being — unded only of a projectile motion for- 
e ns, ————— and 


occaſions the former is called a centri force, and that which 
occaſions the latter is called a centripetal force; and though 


as the quantities of matter they contain, and inverſely as the 
ſquare of their diſtances from each other; yet the motions of 
the planets are not much affected thereby: r their quantities 
with that of the 
ſun, and therefore its attraction, or their gravitation towards 
It, nearly deſtroys that of the planets one towards another. 


37. The ſun being placed in the focus of the elliptical 
orbit of a planet, the planet cannot be always at the ſame diſ- 
tance from the ſun ; but will be fartheſt from it when in the 


the focus s, in which we ſupp the ſun to be; and neareſt 
to it when in 2: the. former point ile nc, eigenen 


e diſtance cs between . 
o See the 26 and 27 of Keill's Lefures, | 
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the time. 


be ſo drawn. that the area ysD may be 
the planet will move through the arcs as . PD in equal 


nearly to each 
; for the areas 
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have a ſlow motion in 


Mars - - - 67 0 


Venus - - 150. © 


of this motion. 


bem any e 


wards, ſuppoſing the 


times, though theſe ares are unequal, bein 


| | other reciprocally as their diſtances from the 
being equal, the arc vp is as much in proportion greater than 
the arc AB, as 8P is leſs chan aa. 8 15 | 


40. þ any it follows that the motion af a 


fa 


\ 


5 ee 
"Saturn. 7 * 


| That of the Georgian Planet is not yet determined. | 
| Note 1. The adion of the planets. on each other is the cauſe 


39. A planet does not move in its e el 
motion; but in ſuch . drawn from the fun 0 
the planet deſcribes an elliptical area always 
For example, ſuppoſe a planet to 
9); whence in a certain time let it arrive at ; the ſpace or 
area which the ray 84a deſcribes, is the triangle 


ASB: 


3 the-orbits-of all the adn ef the 
I * 


2. When the ſun, or moon, is at the greateſt diſtance Bm 
the earth, „F PANIC IIS 


| in A, (fe- 


after- 
to be in 2, let the ſtraight line 8D 
equal to the area asB; | 


yy ckelt 


W when in its perihelion, and ſloweſt when in its aphelion; and 
—— 
mer 


1 r 
* 7 
* 


eater: Anis, ar, the tne he 
the ftraight Iine 3x, drawn : extremity 
10 een Wen (apo of Rs 
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int to the lancer, and continually arcelerated-in poſing 

point to the former. From this circumſtance 
d a method of de the time and place of a 
 aphelion, by obſerving when, and in what fituation, 
of the ot aboacthe fon bt had. If it be the 
's aphelion is to be determined,” we have only to 
. 
s, is the leaſt; for at that time the earth moves the ſloweſt, 

ASE . 
point ptic te to un's it 
aphelion of any other planet which is required, then re 
dad n 2 e ie, el 
to that af the planet. 5 


aun Other methods of finding the dm of the = FRY 


A are taught in Ein 
Waser Ks 


ö | + "The planes of the 8 variouſly inclined Z 
1 plane of the ecliptic, as will appear in art. 42. The 
# oppoſite points in which the ee Hs The pies 
- of the ecliptic, are called : that at which the riſes 
' above the ecliptic is called the aſcending node, the other 
the deſcending node. The line e eee eee 
through the ſun and is called the line of the nodes. I 


CE 
The following ſhews the annual motion of the nodes in refe- 
ane eee points. "The ene ; 


| Mercury - - 45" Mars - -40 75 ee Kaine 4 
Venus 28 Jupiter 6 — ee, 


Note, For the method of determining the passten of thanode 
eee. eee 699 to ic ff ſee 
Keill's 26 Lecture. : 


I 
109 


; 
F 


f 


Ui 


: 


fl 


Ha 


WER. i Dent 3 I 
ET -.-. \ N : hm 0 FORT © 4 4 
$ oO ef eb t ODS, ECT NERC OT ED $9 OtE 


e' NN 5 
= 3 2 1 * . 4 wo. 7 r * 
Fe "Cx 3 2 e * 4 . — IS Rents, N IT Þ | Fo we 
. bet e PI fon dnt ES OSS CI ED 
r 5 . . PTT. ES TINS 
e > \ CE PEE SLATE, 64 


I EL 0 WY 
ET AR 4 REY 
2 LO T1 
FEE 
Sr 


2 # ren * * u . 
Fee S r 
* E x LIE TOY N n EE ene TE. 
2 DREW. E re} 
n 75 Ws e Fan 
r 8 * 3 2 Pi I 
; 2 * r 


* * , » 
© N 2 2 8 VIP WEIS 
we ea. 2 pa 8 A 1 fy ON 
. e ; AC oY 
1 7 & 1 


„ The magnitudes, Sh &e. of the primary ples 
Nate, 


ASTRONOMY. , Ms; 


Note, The Places af the aphelia and nodes are adapted tothe 
. DESIRES 


; * 


Mo The 8 of this planet fs —— — fe 
is 36841468 miles diſtant from the ſun, round which it re- 
ee e rn its excentricity is 77 11006 
miles: l 
is 69 f: is re i in 15020 #3 and the Place of 
er ap IF Fx 15˙%. 


News: The Aiamerer of Veaus is ge50milesy inidiflencs 
from the ſun is 68891486 miles; it revolves round the fun in 
224 days and 17 hours, and round its own axis in 24 days and 
8 hours; its excentricity is 474653 miles; its orbit is inclined 
to the ecliptic at an angle of 3? 23 30”; its axis is inclined to 
pay ag of its orbit at an angle of 759; the place of its aphe- 

9 53» e ee e ode . 


45 380 

W Earth. The Earth's — 7970 miles; its diſtance 
WW from the ſun is 95173000 miles; its excentricity is 1617941 
ther miles; it revolves round the fun in 365 days, 5 hours, and 49 
les minutes, and round its own axis in 24 hours; the time of the 

Y 0 former revolution is termed 2 year, and of the latter a day: it 
cas is inclined to its orbit 669 32", and —"_—— of its aphe- 
ce. lion is If gf 22 44". | 


12 m 
extends to the height of about 48 miles from the ſurface of the 
earth: this is called the atmoſphere, and is more denſe at the 
| 2 ſurface than at any diſtance from it, becoming more 
; ion to the ſquare of its altitude from the earth. 
4 — ariſes refraction; for if a ray of light, iſſuing from a 
= luminous body, falls upon a medium more denſe than that 
Wy through — it before paſſed, its direction will be bent inward 
= towards the perpendicular line: it is evident, therefore, that 
= 3 2 Paling through the — muſt ſu fer a refraction at 
Vote, 8 every 


Is SF 


y_ 


2 85 


-» 


8 
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every. point — „Ahe jade ae ee 

3s: concave. towards the earth: conſequently refraction 
cauſes the bod * e 
Fan . | 


Cat he ans 3 
lum; ar fs ahi tier pts 
ring of the ſun, nw Og ſetting of the jun and 
the laſt remains of day: it is produced b the reflexion of the 
ſun's rays from the particles o the atmoſphere to the eye, and is 
Lee computed to begin and — when the ſun is —.— 18 de- 
below the horizon; for then the ſtars of the fixth magnitude 
diſappear in the morning, and appear in the evening. Waith- 
out this twilight, the ſun's light would appear at its riſing and 
Adiſappoar at its ſetting, inftantageouſly ; and we ſhould expe- 
rience a ſudden tranſition from 1 0 nN . to _ 
found daruf. . 


Mar. The . of Mars i is 5400 ns] its Ae 

| rom the ſun is 145014148 miles; its excentricity is 13505280 
miles; it revolves round the ſun in 1 year, 321 days, and 17 
hours, and round its own axis in 24 hours and 40 minutes. 
Its axis is nearly at right angles with its orbit; its orbit is in- 
clined to the ecliptic at an angle of 10 51'; the place of its a- 
| ans 8 8 2 and o is aſcending node 8 1 32 . 


1 The diameter of Jy iter is 94000. miles; its di- 

8 tance from the ſun is 494990976 miles; and its excentricity 
23793067. It revolves round the ſun in 11-years, 314 days, 

and 18 hours, and round its own axis in 9 hours and 56 mi- 

nutes. Its axis is nearly at right angles to its orbit; its orbit 

V inclined to the ecliptic at an angle of 10 20, the place of ic 
5 aphelion is <= 119 3 51 ';, and of is aſcending node 2s $9 56: 


£ Excluſive of a famous. pot by ah Sev mation of 
this planet was firſt determined, it has fwaths or belts roung it, 
which are moveable, and ſuppoſed to be formed in its atmoſ- 


.| Phere: theſe lie in tracts parallel tothe equator wah 0 
Saturn 


od. + a. . a. ; 


Lats 


 » 


Fam the frac of Sau, 


By: x Sidus, or the C 2orgiz 
cer at leaſt to be a planet , by Dr. 
on the 13th. of March, 1781. Its diameter is 35109 miles; 
its diſtance from the ſun "18164528435 and its excentricity 
$6357125- It revolves round the ſun in 83 years and 140 
days. Its orbit is inclined to the ecliptic at an angle of 460 20. 
The place of its aphelion, Jan. 1, 1786, was 50 l 38˙ 
nnd of its nn node II 129 48 45". = 


1 The 8 of Berlin have rem: this * the name 
ef Ouranus. This name, as it is, like thoſe of the other pla 
nets taken from the heathen 3 is more general 
any other by which the planet has been hitherto 
| a for that reaſon will probably be permanent. 2 — is alſo 
ſomething very anological in it; for as Saturn's orbit includes 
| rs: fm rep name of the fa- 
| ther of Jupiter, there is an equal propriety in calling the = 
| net which is nxt br v0 Saturn bythe rame of Ouran 
Saturn's father. 1 


: Nat 1. r and Venus PEPE ene their | 
| orbits being leſs than, or below, that of the earth. Mars, 
J upiter, Saturn, and Georgium Sidus, are called ſuperior | 


* 54 hw | Q FF U DU pad WW ©= 


* 


The nen Siqus appears to be the bak. ſtar in Mayer's Gan 
| talogue, which was ſeen by him on the 25th, of Sep. I 26% 


W ASTRONOMY. 


© rareh, FE on K. 8 hae Ts a pts, 

2 e e the frm? ill be the aphelion-diſ- 
tance; and . Aagphne v1 orga 
__Jance, Me ot lea rene 


Agen t 1 
net, the e 
It never depart more than 285, ee 

| W j 


Venus, marked thus 2, is the of the iy: 

conftantly attends the fun, 1 8 9 diſtance from it being 

When it goes before the ſun, it is called Pho 
acifer, or the Star; and when it follows ti ſun, 
in is called Helperns, 9 obs | 


The Earth, or Tullus, is marked thus O. 
" Mars, marked thus 8, is a ruddy fery coloured planet. 


Jupiter, marked thus SY EONS, refulgent-ftar, and 
appears large. _ 


Saturn is marked thus H the light of tis Bleu but ble 


The Gergium Sidus, marked to be diſtin 
from a flar of between 8. th magn- 
tudes; it can therefore be very ſeldom ſeen by the 242 

The aſtronomers of Berlin have aſſigned to N the che 
mica} character which expreſſes platina. 


From en a perſon may ealy Aiftingui im the 
_ planets, For V 


W 8 S ee ri. 8 5 „„ "A | ; 8 : : 
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wan the mol he may conlde tut i b es Merry nr 
it is Mars, Jupiter, or 

5 
Venus. 4 


1 *. One data between a plane a 
_ this: on 
_ conſtantly twi twi ö of 
tar is occaſioned by the i . 
nually floating in the atmoſphere, many af which are large 
Poul day ry come between the eye and fo. ſmall a 

fixed far appears to be, to prevent, each for a. 
and the quick ſuc- 


foa ko hr our I6 
| hor pace of parti 1 


* 1 


e 


3 
11 1 — 
y 


2 des a vi- 
t „een eee t iſſuing from the ſtar. . 
#4 . 12 5 4 ah Paſs : : N * © 49 , 
5 3 
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"OMETS ars heavenly bodies which 1 
with long fiery tails, e 
0 | — — but it is pro r 
1 denſer bodies the planets; for they 2 
| __— TC I RT the great excens 
Ein of their orbits, than- any ſubſtance: we are acquainted 
vich can bear, and yet are not perceived to be diminiſhed there- 
b Y Comets are ſurrounded: by large atmoſpheres, which in 
hei neareſt acceſsto/the fun are ſo much rarified as to become 
n r chan the ſun's atmoſphere, and are therefore ex- 
end d into thoſe long lucid. , Which are always turned from 
= fag As a comet recedes from the ſan; its tail diminiſſi- 
yr its ere increaſes gradually till it approaches ity 
* bpbetion; and then its tail is contracted into the circumambient 
; — There is this difference between the motion of 
* und of the planets: all the planets move from well to 
4 in orbits nearly circular, * 
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ining of the year 1789, m 
begining Feit For 
of Comets, printed in 1777. He ſuppoſes 
comet 


bs 
{/ 
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force is 
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Either in a parabola or hyperbola, and in that 
Influence of another ſtar; and thus viſit many different ſyſtetns. 
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4. The method of calculating a planet's place for any 
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M20 Bo Ha #3243 . $3 ; Ko” $3 45-5 N Pa 24 E e Wt tt Ge. 
; . - 4 * 2 : * 4 38 S7 * — I 5 
The firſte part of this proceſs is to determine the planet's 
* - * F E * = 
Place in its orbit at the given time, for which p 


7 e 


ters have invented a method of dividing an ellig in fuck 
manner, by a line drawn from one of its foci, the area 
480, for inſtance (fg. 9) ſhall bear the ſame proportion to the 
area of the which ellipſe nE, which: the time fince the pla 
net paſſed the aphelion a does to its whole period: then is the 
e 480 the meaſure of the planet's diſtance from the apheli- 
— at the 1. the planet 1s in , and r of this — 
ved ſeveral ways in the 23 and 24 of Keill's Lectures. 


mean anomaly, that is, ſuch as it would ld have if it moyed 


— — 
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= motion: and to them are added other tables ſhewing whar quan- 
ity mult be ſubtracted from, or added to, the mean anomaly, 

in every degree of the orbit, in order to obtain the true ano- 
f maly; this quantity is called the equation of the centre, or the 
Wprofthaphcereſis: theſe tables ſhew alſo the relative Anse of 
f he planet from the ſun in any part of its orbit. | 


Note, When the planet's motion is reckoned Gam the beg 
ning of Aries, it t is called i its motion in longitude. 

Wnce is ſuch as an obſerver ſituated in the fun would it 
called heliocentric; thus, the heliocentric place of a | 


WT iewved from the ſun; and its heliocentric latitude is the angle 
hich a line drawn from the fun to the planet, makes with the 


Ween from the earth, it is called geocentric. | 

I 47. It ou; ht likewiſe to be known, that the time which 
Wl aſtronomical tables are calculated; this is called equated or 
ean time, and is that which ſhould be ſhewn by a good clock 
pints out differs from mean time, on two accounts 3 

2 unequal motion of the earth in its orbit, (/e art. 390; and 


f he obliquity of the ecliptic: this is called a ent time, and 
: N before and ſometimes after the mean time. The 


: hon of time, See the 25 Lecture of Keill's Aftronamy. . 
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koning 12 hours oy than in the civil account. 


= 43. Thus much b 8 let er, ( 10.) be the 
: . a in the S of which the lt. APN 


TKA 


5 
4. 1 
5 . 
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quably in a circle, at any fime; theſe are called tables of mean 5 


W 46. It is nece y here to obſerve that when * 
the place in which it would appear among the fixed ſtars, if 


ane of the ecliptic. And when any appearance * as a 


oss uniformly, or always at the ſame rate, is that by which 
the celeſtial motions are eftimated, and according to which - 


pr watch. But the time which the ſun's apparent motion 


ifference between mean and apparent time is called the equa- - 


ote, As begin the day at noon, making their rec- ; ] 


e e geg P. 


* ment of latitude; from which and the orbit's inclination we can 


5 85 dis is to the coſine of the orbit's inclination, ſo is tangent 
Es | een the node and the planet's place reduced the ecliptic 


43 2 
dog eil an be the fre 
From » draw ys perpendic perpendicular tothe ige 
and join , B and T, B: then is B t 2 place red 

to the tie, $B its curtate diſtance gels panes 
curtate ce from the earth. Having thus conftrutted the 
kgure, te derne i the meh of cation 07 0 


bs 8 By > and. 3 
chil wt 8 given time, and con- 
ſequently the diſtance an of theſe from each other; if therefore 
wie find "its erue anomaly for tht time which in the figure is 
ſented by ay, we have the meaſure of ny, or the 
ice of the planet from its node; this is called the argu- 


ind the kiliocentric latitude and place, thus, As radius is to the 
fine of the ann: of 5 1 the fine of the orbit's in- 
clination, to the fine of the heliocentric latitude. A as ra- 


of the argument of latitude, ſo the tangent of the diftance 
whence its — . =] 2 
Note, When the equation of the centre is taken 01 out of the ta · 
ble, let the logarithm of the planet's diſtance be taken out 
allo; for theſe are generally in the ſame table. 6 
e. „ Cents of the -beliocenttic latitude, is be 
5 15 che — diſtance from the ſun, to its curtate e 


III. e che tables compute the ſun's Russ for is given 
time; fix ſigns from which is the earth's place: take-out alſo 
1 a 4 of the earth's diſtance from the ſunn. 


Iv. The angle ren, which; is called the angle 4 commu- 
tation, is * being the difference between the carth's 2 
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| given, the 


" angle sn, ST anden being li g,me-. 
thod, though it requires — NS E moſes: 
As the leſs of the, * and sn, is to The Seat 7 
us, to the tangent of an angle: and, as TAGS, — 
gent of the excels of this angle above 450, ſo is the tangent of 
half the ſum of the angles rn and TR, to the tangent of 
half their difference; the ſum of the laſt two terms is the greater 
of the two angles ST'B and S, and the difference between 
the ſame two terms is equal to the leſs of the two angles. The 
angle $TB ed always the greater of the two when it is 
a ſuperior Planet, but the leſs when it is an inferior planet) i is 
the elongation of the planet from the ſun; and the ſun's 255 3 
being previouſly found, we have now the place of the p 2 ; 
as ſeen from the earth, which is called the geocentric places 8 | 
and the Uiſtance of this place from the 0 Aan | 
called Hoy geocentrie jongirade of the Planet; 8841 G 


gp: e's * « 
KNIT; bl 
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V. lan right-angled triangles : SPB > and TBP, + out] 
| As radius: "ran, of ang. PTB :-: DÞ-< 0g: 7 H 
and as radius : tan. of ang. ysB :: n: BFF; 
therefore, tan. PTBXTB 19 rng- * BP =) tan. vs: 

conſequently, x.: s ::: tan. PSB.:; tan. PTB; but i in the 

triangle sr B, r S. : fine; ran: fine STB 3 LES 
there ore, as ſine 18 pe SY SB : tan. PSB. OA. PTB: 3 = 
that is, As the ſine of the angle of commutation is to the ſine „ 
of the elongation, ſo is the tangent of the e * | 5 
to the 2 of the geocentric latitude. 4 : 


Noe; f The work of the firſt part of this lod eg be 
a little ſhortened by the afliſtance of particular tables for 
each planet; but the above directions are e 1 need 
no. ER tables. 1 8 
1 ; 


- For an example, let it be gie to hag the Soehne | 
latitude and longitude of Saturn at g o'clock in che evening 2g | (57 op 
the 2d. of Jane, 1788, N time. | 5 
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and being ſubtracted from an, leaves 4 169 5of 7 1, or 1365 
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'Tofineoft 365594194 | o coline6f 293010" 9.999588 
JE 2 DIP dis tambof 1365941 9.969736 


b 1 gen ſabira8 1112 56' 32 15 the diſtanc 
of Aries, and the remainde 
ee ok NEO no oor peck. 


. eee 104% 450 Pd 16.000194 
Jo radius „ 56; jo; bs - 10.000000 


800 i % err 5.989178 


To en, t the curtate diſtance. 5 - eee 

ill. Pg e ee ly being f fe 

| apogee ( (reduced to the given time): — wag 

the fam 1 is 28 1445 87% which js its true place; the earth's 


place therefore is 88 1445 17". OO I IAN? 
TV. - The earth's place ſubtrated from 


centric place, leaves 28.209 3' 56”, or oy gh phe 9 . 
gle of commutation. This angle, TSB, be ing taken from 1802 
remaitider is 999 56' 4%, which is the um of the angles 


Hooh-the. fun 15 LY ,.0065/72. ES 8To4t; 153 


E. and n n 'of which is 499 oy" B 


As 57 — 2 65.8866 7 As radius 15.808880 
F 5.988984 T0 tan. of 395 zus, ——— 
$0 ras. + + + 10. es * ede 


me ſum of 45 58˙2 1 and 44 
5 A is 93? 58 L7” or 38 3® 580 
* the elongati on. 

The 
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Fx - | 


we The llowi 
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en 1 eee war 4s betend, acids —— 
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25 When the planet's place is eaſtward of os aſcending 
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: Thus way the, latiade and leg dk 8 
he any given time: , but there being ephemerides * publiſhed 
yearly, ſhewing the places, Ec. of the planets, we generally 
. turn to thoſe, when. we Want to) 488 the — ﬀ the 
Plancts on the globe. e TONE. oa 
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Note, In | "A the tim es of its paſſing from the fan 0 2 


the other planets are found to. be, e Sn; LC E 


| To. Saturn 21 5 years 286 days To Tellus e days 


To Jupiter 117. 275. To Vrnn 16% 136 
To Mars 34. + 211. To Mercury 5 . 276 
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in TR orbit. 
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the ratio is therefore as 1000 to; 369 ain that 
the earth has more than 27 times r 's light 


many times 
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Planets" light and heat are, 


2 Sidus 275 equiralent.to ITE 


Mars . ® © © % 43055 equivalent to 12 - [gina heat. 
Venus © © o * 19085, equivalent to 1755 1 7 
Mercury « 66735. equivalents 66 7% times the earth = 
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earth's fliſtanoe from the ſun, ſo are 10 to a fourth number- | 
in 100 Which the 
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velocity, the 18075 Wenz 1 


. deſcribes 1 in different times, are proportional to thaſe times. 

In the ſecond the periphery of the © plater oi bY as. 

it it were a circle having its radius 7 wy to the planet's mean 
7 


_ diſtance; which is nearly true. 


third is founded on 


the theory of light and * which ſhews that their effects 


are inverſely as the ſquares of the diſtances from the 1 
dus 'bedy: The fourth is derived from of. (ara T 
abe ö 


rent ſtations, are inverſel as, the diſ- 


Optics, That the apparent dimenſions. x; 
as viewed from 1815 


ale fn 


tances of thoſe ſtations from the object. And the fifth = 
_ *lows from the fourth and a well-known — theo 
rem, (Euc. XII. 2) That circles are to 8 a the 


. of cheir diameters. 
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2 10 proved by SIR Isa Ac 8 from the a 
of gravity, chat the ſquares of the periodical times of the planets, 
are as the:cubss of their mean diſtances from the ſun. Now 
© the periodical: times of the planets are henna without-much- 
R « (fee Keill's Aſtronomy, Lect. 26.); therefore if the 
diſtgnce of any one of them from the ſun could be accurately 


' known, thoſe of the others might be had by the aboye er 


tion. In order to obtain this, Aſtronomers have Li 
Plan 


finding the difference between the place of a near 


et 33 = 


viewed from the ſurface of the earth, and when viewed from 
the centre; this difference, wh ich is proved to he equal to the 
4 under which the ſemidiameter of the earth appears when 


ſeen from that planet, is called the planet's parallax. 


And, by 


ate i ace as the fine of the Aa; 15 to radius, ſo is the 


earth's 
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frem which — .be. nc 0 05 of the. — — 
mts, the. Jan's diſtance from the earth hone EAT We: To a 


the diſtances of all the planets from a Jn 8275 RD 9879 
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The above is called; theidivfral parallax; by means of 
it the diſtance of the moon from the earth, or the diſtances of 


venus and Mars, when neareſt to the earth may be eſtimated; 


jut in: moſt other caſes: therdiſtances of the celeſtial bodies are 
b great, and the ſemidiameter of the earth bears ſo ſmall a 
| proportion to them, chat the angle under which it would appear 
| f viewed from ſo great a diſtance, cannot be determined; for 
| he moſt acute obſervers, with the moſt perfect 


inſtruments, are 
10t able, for inſtance, to:diſcover the ſun's; parallax to be any 


hing; which proves that the earth is but a point in compariſon | 


of the ſun. By: obſervations made on the diſtant planets, when 


he earth is in different parts of its orbit, che diſtances of thoſe: 
| Jlanets may be compared with the ſemidiameter of the earth's, 
whit, and thus the annual parallax is ſubſtituted inſtead of the 


lurnal. The ſun has no annual parallax; for he poſſeſſes the 


entre of the earth's; orbit. The annual parallax of the fixed. 


tars is too ſmall to be p perceived, which. demonſtrates their 


aſtance to be ſo great that — s orbit, en e 
ixed Kar, wouldrappear a8: a point only... % Bom f. gif 
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| © 5374: The antileoniatwonmbring.the-Bundabd by which | 
al the planet's diſtances are meaſured, it may not be i br | 


muy to mention in what manner it 1s determined. 1 


Thie ahinads of ths elevated pole. i 1s abvays equal to whe * T 


ude: of the place. (fee art. 157) therefore if this be known in 
my one place, and a perſon then proceeds towards that pole, 
ill its akitude be one — more, he will have p aver a 


legree of a great circle of the earth, if his path be exactly in 


he meridian; and the diſtance between his ſtations will be 
qual to the length of one degree on the earth's ſurface: but 
fhe be obliged to depart on either fide from the meridian, or 


rorth : and Huth. line, the direction and length of each of his di 
| 55 tances 
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length wall be the cir- 


primary is l 1 5 — : 
en e eee den this doghe te 
towards the fun and towards their own primaries, * 


dency 
become much compounded, and affectec 


F — 
earth 18 240000 miles; mean excentricity 

orbit is 13000 miles, which makes 2 
its diſtance. The moon moves round the earch in 27 days 
7 hours, and 43 minutes, and round its axis in exactly tl 
ſame time, for which reaſon the ſame fide of-the moon is: 
ee e ee e 


of theſe the f ewo neareſt to Sacurn were lately mcc by Dr, 
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long ie one lar month. — ference of - | 
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makes an angle wi ecliptic: i 

| —_— the nodes makes a whole revolution; 
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Note 1. The line of the nodes of the moon REY | 


the earth, as that of a primary planet's orbit does through 


- The moons aſcending node, on January L, 1790, was 
in m 16 mY e e ak 1 6. 


| 1 ee dess wich Gees deres 
| of are called the moon's. pha- 


ks 


that therefore only the half of it which is turned towards the 
ſuns combo Ulninmated, 1 _ eee eee 
N ee 2 


Lets (fig 7) opting ths fon, aa xx a part 
of the earth's orbit; and ADE, the orbit of the moon. 
= Then it is evident that the ſun- illuminates the moon in the 

different parts of its orbit as it appears in A, x, c, b, E, r, and a; 
= the ſhaded part of the cirele in each of thoſe places reſpectively 


the circle with the light part. 


turned towards the earth; in which ſituation it full to 


is in o oppoſition, bein 
ako _ mw the f 
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from eaſt to weſt in 
18 years and 225 days; . e eee r0- | 


| - the fun; the fame is. to-be obſerved of the lines of its af. 


pe SR ef ribs and the reſf of 


Therefore. when. the ite as face is 


| ſes. When we conſider that the moon is a dark body, and 
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"When i reaches c, where the angle drs is neatiy zight, 


one half of the illumined diſk is turned towards the earth, 
— warts roma as in 359. en this ſitüs- 
tion the moon, being. removed a fourth-part:of a c 
n is fad to be in its quadrature. 
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W eee vat o, only a fall part of he ned 
Eiſk. is turned tow the earth; for uchich aeaſon a 3 
 Klexted, or "GONE. into narrow angles or horns, 4 ine 8. 
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as before the new moon the horns were turned» weſtward, ſo 
F is changed, god. they are turned eaſtward. | 
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| likewiſe appear, FL W Shag: Lg 
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; Elwugh the moon finiſhes its coure in 27d. 7h. Am ch 
mtcryal is called a periodical month, yet it is 29d. 12h. AAm. 
in paſſing from one conjunction to another, and this interval is 
termed a ſynodical month, or a lunation. This excels:of the 
ſynodical month above the periodical is thus . occaſioned: 
4 wy moon 15 5 its courſe round the earth 3 in its 
= ET | Oben 


1 * 
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h eonon. 


own: orbit, ; the; carth „ „5 
e and both arę advanced almoſt a ſign towards tba e 
. eaſt; o that the point in the moon's orbit which in the farmer : 

poſition was in che plane perpendicular to the ecliptic and pac- 
— throughthe centres of N is no mort wN ¹] i. 
terly than the ſun, and therefore when the moon is arrived 
it w ee der f e oy | 
10897 213 & frown | 9940; 6; 1 ; 5 ; 

- 83% If the Gag — nd ths e 
ſtraight line at the time of the new moon, the moon hen 
between the ſun/and the earth, its ſhadow falling on a part of 
the earth's ſurface, would eclipſe that part, and occaſion _ 

FFF new moon. 


- And, if dose bee b bodies were in a ght — at every 
S with the earth between the ſun and the moon; the 
diameter of its ſhadow being, at the diſtance of the moon, thrice _ 
as reat-as the moon's: diameter, that ſhadow would, in ſuch — 

cale, cauſe à total lunar eclipſe at every full moon. The o- 28 
lar and junar eclipſes would be conftantly thus, if the” plane of 55 
the mo6n*s orbit coincided with the plane of the ecliptic; but 
becauſe it does not, eclipſes can happen only when the maom 
rea adi oy 272 che ce OT . 
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The mutual Fritten of the ett ah moon wards cath | 
other, 1 is 5 the principal cauſe of the ebbing and Roving of the ſea.” 


ih and bebeßeence of the Former of the waver 
are e e ebenen in che appointment of this attendant on 
the earth; its great uſe is particularly experienced in the win- 
ter, becauſe It is much longer above the horizon, when moſt en- 
lightened, in that feaſon than in the ſummer, for at the time of 
Us full 3 x rh Ae moves in a a} of the Foo * $0 bo 


o "= 


— 


2 05 


1 


Lesens 5 
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70 * u vn the fl iu Dorerber, "which hs Tan ton 


week in which it is fall in harveft, . 

than in any other full: moon weck in the year, this s 

an immediate ſupply of ght after the fun * withdrawn, 

- proving very beneficial to to the induftriods aper, Se. Who 

are by its afliftance enabled to continue their uſeful labours he. 

yond the limit of the ſhortening day : this full = Ys 
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It is alſo remarkable; chat che 3 
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as 2 erde 1 "29 1 ; EE : 
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None of theſe Fe Grondary 7 
inhabitants of the earth without teleſcopes. * 
from the utility of the moon to us, that the ſatellites muſt be of 

great importance to thoſe primaries, which are ſo remote from 
the ſun. Jupiter's. moons, eſpecially the two which a wo 
eſt to him, are very ſerviceable in afſiſtin us to find | 
tude of places. For having the times 5 their be 2 


* 6 tranſits, &c. * for any be £ 
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Toe FIXED STARS, 

f DETTING aid a all vrtn, wich called aber- 1 
Th og htm to each | 
f not. Their apparent magnitudes : 4 
of their unequal diftances from the earth's | 

8 re ſuppoſed to be at leaſt equal to that of we 
55 reſemble, it is thought, in every reſpet; _ „ 
3 for aſtro r each fixed ſtar as the centre of a ſyſ- 8 6-M 
6 tem, the planets of which on account of their vaſt diſtance, are 4 
4 not viſible to us. "Theſe ſyſtems are diſperſed throughout a 2 
. ary Imdb Creator, can | 1 
; and the number of ſyſtems is p as unlimited as 1 


2 This is ſurely the moſt fublime fubjed that e |} 
exerciſe our contemplation, eee RTE wn (ugg 2555 
eſt ideas of the ſupreme Being. | | 


| _ For, i How guns maſt ba che power . 8 
ſuch an infinity of glorious bodies, ſo many „ 

— How confutonnely wiſe muſt that God be, — 
who at firſt gave thoſe bodies motions fo perfectiy harmorious +3 
and well adjuſted, that they never interfere with each other! 
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le | How gracious muſt that God be, whoſe care for his creatures Fines 
f is at all times, and in all places, ſo eminently con Root Ho "0 
m His providence at firſt appointed every part ONE the 
F- ſtation which ſuits it beſt, and continually p 
- verns ITY | 
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E'Þ * lanets in that ſyſtem, yea the great ſun itſelf, 
V be annibilatedwithour afſeRting the vaſt Ii dem of ſyſtems, 
| RES K. than the diſappearing of a feeble: ſtar; we malt ſay, 
Wbt is man that he ſhould Preibue on his excellence, or the 
- - Inhabitant ofthis little carth, that he ſhould vainly — 
5 95 the =! A N the care of So Ir ; 
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= - | ey ks Maker 1 Dora Rees we fo many e 
8 in the favour and attention of their common , their 
; | | Parent: bit let him be aſſured that each individual 1 


general f 
ck under the immediate protection and direction of divine 
M | wee, as rhongh he were ide darf keen of the e univerſe. 


Me : 2062! Though we are in one ſeaſoriof the year 110 100 
ä heed oppoſite ſeaſon by à diſtance no leſs 
dan the diameter of the earth's orbit, or 190346000: miles; 
et it magnitude the ſame in both theſe ſituations of 
the earth; nien 1 th Ws chat ſo . a ce 1 ork 
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. if the 88 bea ads . 
fed to be divided into 300 equal parts, and a ſpectator after 
paſling over 299 of thoſe parts, ſhould view the ſtar frgm- the 
kf diviſion, of at the 3ooth. part of the whole diſtance, when 

© he would expect its diamete- to appear 300 times greater than 

At che earth; the ſtar would indeed appear brighter, but not 
3 ſenſibly magnified; becauſe it would appear to him, at that 
Aiſtance, the ſame as it does to us when viewed through a telc- 
ſcope which magnifies 3oo times; that is, as a mere point.— 
| From all which it is evident that the fixed ſtars do not receive 
= their light from the ſun, but are themſelves luminous bodies, 
it being impoſſible that they thould- receive light enough f from 


the ſun, to feſlect any back to the carth. 
e 


Ps 


eee wy 73” 


. * 
Gwe 

"apa. 5 >» 
ge 


ASTRONOMY. 1 
57. he peared; 4 it is faid to be 


c fr appar mar or i gh, ts Ga 


— ieee "ul 5 
of the light they give, but : o becauſe they ſerve as points 
by which we determine the places of the planets, &c. For 


this purpoſe they have been di into conſtellations or ſets - | 


of ſtars, which their ſuppoſed reſemblance to the ſigures of 


animals, cc, are called by the names of thoſe figures. As 2 


farther diſtinction, on the celeſtial globe, and in catalogues:of 
the ſtars, they are marked with ſome letter: thus, the brighteſt 
ſtar in each conſtellation has enerally a, Alpha, the next Þ, 


| Beta, &c. till all or moſt of Greek letters are uſed, and 


then the other ftars in that conſtellation are marked with Ro- 


| man or Italic letters. When there is occaſion to mention any 
— far, the name of the letter and the genitive caſe of 
e 


conſtellation are expreſſed ; as, Gamma Draconis, for that 


ſtar in the Dragon which is marked 7. This kind of notation . - 
W was firſt uſed by JoH BAVYER in his catalogue publiſhed at 
| Auſburgh in Germany, 1603 ; and the letters are now uſually 


termed Bayer's characters. It is alſo to be obſerved, that 
ſome rentarkable ſtars are called by proper names, Sale, 


in Canis major; Arcturus, i in Dootes, &c. 


[0 The ecliptic divides the concave face of _ heavens 


| Into r parts, OT * ſouthern hemi- 
| ſpheres. 1 


60. e ee 


extending 80 on each ſide of the ecliptic. In this zone the 
2 ho always found, for the inclinations of their orbits 


exceed that quantity. The zodiac contains 12 con- 
ſtellations, which bear the ſame names with the ſigns of the 
ecliptic, and are ſuppoſed to have been coincident with them 
when thoſe names were firſt given; but in conſequence of a 


WT :etrograde motion which the equinoGial points have, the con- 
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=» _*  trograde motion, which is . {on ron. ogra 

1 15 dd the preceſſion of the equinoxes, and is 500“ in a year. 
3 . N Its is aſcribed to the attraction of the fun and moon act. 
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F n. The following tables ſhew the | 3 221 
| 1 of ſtars in each including the firſt fix magnitudes, 
NES The ſituations of the principal ſtars are inſerted becauſe the 
22 reader will be thereby e to find the conſtellations on the 
4 . globe; which will be an eee exerciſe, and a proper ap- 
cam Plication of problem 4th. part 4. Sueh as are marked „ 
mie 39622 and che o r modern conſtellations. 555 
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Navis, but they are not now to be ſeen: and ſome new ones, s 
? chat in the breaſt. of Cygnus, having appeared. Stars cf he 


ee wor rams ee ſolar — . had their ſiery 
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- + © Continued to ſhine; as to be unable to tranſmit their — Poke 
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There zue flo fome dum which appear and Af 
nately, of which kind is a remarkable one, called Stella mira, 
„ Such are ſup} to have part of their 
ſurfaces covered with ſpots, and erefore, in conſequence oor 
2 en round their reſpective axes, the light and 
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The planet on > which we 


C3 


late f roid, ſwelled out ods the qa parts, and 
_ Hattened towards the poles. Its diurnal motion has given it 
this form. But as the ratio of the axis to the diameter at the 
Equator is near that of equality, it as 229 to 230, the 
earth may be conſidered as a globe, without any material er· 
. in almoſt any calculation, and may be well repreſented 
Þy a ſmall artificial globe. 
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69. The earth has two motions: one in its orbit about 
the ſun in a year, and the other about its axis in a day. 
ET on fo proved in get: 32. and in art. 28. the 
Probability of its diurnal motion is mentioned ; the certainty 
of which may be deciſively demonſtrated as follows : Either 
_ the heavenly bodies revolve round the earth fron cal to wel 
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| 3 revolutions in greater or — 
| thei? diſtances from that centre are greater or leſs 

| (hn ral aſians © the ars and planets "revolved _ 

| round the earth, they would not all complete their different 

| revolutions in the ſame time. The fixed ſtars, Which -are at 2 
ſack an immenſe diſtanee from the earth, could never finiſh 
cheir courſes in as ſhort a ſpace of time as the neareſt! planets, 
and the moon. We muſt therefore admit the motten e whe 
earth round its axis, and E motions . 

underſtod. 
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| 70. The diameter of the 3 hv 7070 Engliſh 1 E 
e this number be mi by itſelf, 248 the 
d re miles in 


F uct will be 1 7259 ſo mi 
| The furfice of the cath, reckoning ee 


1 71. T6 "Dine: to deſcribe the poſitions o places, i has 
| been found neceſſary to imagine certain circles to be drawn 
on the earth's ſurface; an account of which, with their ons 


d ec. is contained in the following definitions, for the 

« — — of which it will be proper . 4 terrefirial | 
R of rencling them. : 

1 72. The e eqiator is 4 great circle cheoinja td WY 


e and dividing it its ſurface 1 into the northern and ſouthern hemi- 

c | ſpheres. pe TS 25 5 | 

] | The ele ol or the quator which i is in a the ov he- 

ni lee is called the arctic or north pole, and the other the. 
antarctic or ſouth pole. The line which joins the poles ts b 


t called the axis of the earth, it being the ine about wh. the 
; earth Petfotinis its diurnal W LR 4 ! 

| 
74. The dat are great See Wen aſs 2 2 h 
| the N * eroſs the N at right angles. l hs 
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5 tion, is with them 2900. In moſt e the 
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never exceed 909. It is called north or ſouth, OP | 
Ae of the Place is in the worth or n. 


76. | Parallels of latitude are leſs-.circles parallel to 
E eprops 7 
FF every point meri to pole, may be ſu 

ed to have a parallel of 1 paſſing through it. 
lobes and maps the parallels of n r through 

MONT roch. degree of the meridian. - 0 8 
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178. The longitude of a place is an arc of the equator 
Eee e e hot ther pence, 
is eaſt or weſt acco e ee NN eit 
or left of the firſt meri and can never exceed. 180 


Note, Some Engliſh geographers reckon the longitude caſt 
wardly wholly round the earth; therefore what is, for ex- 
ample, 70% W. longitude, according to the above defini- 


longitude 1 1s n weſtwardly only. 
79. _ The 
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81. be ks „ at one e | 
place, C apa an 
1 chat and another en ace. e 7 


. The beck g of dus phy ont l 5 8 
by a kind of fpiral called a rhumb-line drawn between 4 
Was to make e qual angles with all the meridians it paſſes by 

Its uſe is in Navigation, to ſhew what courſe a. Tap muſt ker 
9 or given place, to another. EOF hee 


| 83. The tropics are two circles parallel to Ne equator, and 
_ diſtant from it 230 28'; that in the northern hemiſphere is cal- 
led the tropic of Cancer, a that; 2288 | 


of nen % 


Note, © The diſtance of the: tropics from the equator is Jeu | 
_ _ equal to the obliquity of the ecliptic: it is therefore ſubje& 
do the ſame diminution which that is, N | 


84. The polar circles are alſo parallel to the equator, com- 

paſſing the poles at the diſtance of 230 28“: that about the 
north pole'1s called the arctic FI Gn and the apa 
the . Bas 


Note, Theſe apes: are . to be deſeribed by the . 
. e gh "tic, le 0 e its axis: 
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pole, 


polar cireles are continually approaching nearer to the 


W tic diminiſhes, 


Tue tropics and circles divide the globe of the 
into five parts, ee R 
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8 the tropics: its inhabitants are called am hiſeii, becauſe their 


ſhadows fall ſome times towards the ſouth, and at other times 
towards the north, according to the ſun's declination. 


Ws, The inhabitants of every place in the torrid zone, ar 


aſcii, that is, ſhadowleſs, twice in a year; namely, on thoſe 
_ days $ on which the fun's declination is the fame as the la 


ee brats ee are | thoſe ee ems 


taken between each tropic and its nearer polar circle. 'The 


inhabitants of theſe zones are called heteroſcui, becauſe their ſha- 
dow at noon fall the fame way throughout the year, that is, 


theirs in the north temperate zone ore fl ve the fu 
and theirs oa pang on ar fall towards the 


pole. 1 
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Tube two frigid 58457 are e Maw nee 
cle and its pole. The inhabitants of the frigid zones are call- 


ed periſcii, becauſe their ſhadows alwa N ac- 
N to the apparent motion of the ſun, 


86. There are alſo ſuppoſed to be circles Sn to the 
„which divide the earth into a number of ſmall _ 


called climates. The climates are not equal in > pag 


are determined by the length of the longeſt day at their ref 
tive limits; the difference of half an hour in the length the 


. day —— a new climate. _ becauſe they com- 
/ mence 
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time of the ſun's 
called the longeſt 


CON een e 
| 8 che longeſt day 
| firſt climate 1s equal to twelve hours, and at ita end, to twelve 


| hours and a half: the ſecond, which begins where the firſt ends, 
viz. at twelve hours and a half, ends at thirteen hours; and fo 
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of the reſt as far at the polar circles, at which the longeſt day 3s 


twenty-four hours long. From thence the climates include a 
8 oh eagps of one month in the 


ſetting, or in what may be ; 
1 een in hel id zones. The cli- - 


mates between the pes, and polar circles are called hour. 


| limates, and thoſe within the polar circles month-climates. * 
Nate r the climates is ſewn f is 


the 4th. part. | 
87. "Thie inhabitants of the earth are ſometimes named ac- 


cording to their RIC I other, in the fol- 
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lowing: manner. 


. ie wholive under the fame parallel of 
latitude, and have 9 of longitude. 


| Anticeci are thoſe people who have the ſame longi 8 
| equal latitudes; bat he latte of the ne is ont, W | 


the other fouth. 
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|  Antipodes are theft) candies chat 5 ahi tailor ah 
one place is as many degrees north as that of the pe 8 


fouth, and their difference of > pa Is. 1805. A} 
3 The axis of the earth, acrib-thie planes ofthe) equator, 


r circles, parallels of latitude, and meridians, are 


——_ to be produced to — 
fixed far appear. * 


ihe extremities of the carth's axis, * produced, are the 
celeſtial I, about which = ſtars ſeem to wercbes. 
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| — 5 being its poles) is called the horizon, or 


p Cn. 
10 inc or circle, or h Om Rane.” 7 

© The boundaries of the eee "eos and 
| princes ae called by thoſe names adh. 


The boundaries of the eber bse at the . 
ba. call pars 0 deen or are of dme 
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ee —— l 
paſſes through any place, is called t celeſtial meridian of that 
place. The ſun. e nan J ys 8 


Nos cite bs . 
are faid to be under the ne ar 1 — 
| Game parallel or latitude. a ne 


Oe There are ſappoſed to be other circles; Ne. inthe he 
vens, the ſituations of which change with that of the ſpeQator. 
That the definitions of theſe may be the better underſtood, let 
— . 11) t the earth, vs its axis, the north 

the ſouth pole, xq the equator: and ſuppoſe-z to be : 
2 . 


„ the latitude of which is xz; alſo let pqre 
the ſphere in which the fixed ftars are ſeen; then will p 2nd 
n and exqg the c quinoctial cirele- 


9d. be Grin Cs the centre of che earth, 
through 2, and continued to the heavens, it is called the plumb- 
Line, of the place z; its extremity t is called the zenith or ver- 
. called the nave of tha Pic, bin the fo 
extremity n is You 
directly under- ſoot. 


1. The circle hnoi, lying equally benen 2 and e 
rizon of the place 2. The horizon divides the concave * 
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inotas hit pion s, termed the upper or Yiſible, Wee 
rr e. When any celeſtial body appears t h 
aſcend above the horizon, it is faid to riſe, and to ſet when it - 
| deſcends below the horizon. Theſe ap are in 5 
| quence of the earth's rotation from weſt to eaſt. which cauſes 
the fixed ſtars to to riſe into the viſible hemiſphere, when 
1 they come to the eaſtern edge of the horizon, or, more proper- 
S FI» when the eaſtern edge of the horizon comes to them; for 
| that being always 900 from the zenith of the place, continues, 
HS 25 the earth revolves eaſterly, e de front MERE: | 
| WT der. In like manner, in every facceflive moment of time, 
| de weſtern edge of the horizon rifing_ above the lars with 
| | which it before coincided, cauſes thoſe ftars to appear to de- 
770000000000 
et there. 


A plane won & the earth in = is perpendicular to the 

plum ine ef the 2, and is called the ſenſible horizon of 

that place. The planes of the rational and ſenfible horizon 

= are, therefore, parallel to each other, and the diſtance between 
| them is the earth's ſemidiameter: but as the earth is but 2 

point in reſpect of the diſtance of the ſtars, theſe horizontal 
| planes ae eoncient when refered t0 the heavens. 7 85 


The hotizon is Wivided into 32 equal parts, called * 
= the names and order of which are expreſied on the 1 den ho-. 
| rar wing. voir and 3th. aro) en wes. 
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to be drawn through the zenith and nadir, cutting the horizon 
a right angles; theſe are called vertical circles or azimuths. 
That vertical circle which paſſes through the celeftial . 
_ coincides with the meridian of the place, and cuts the horizon 
iin the north and ſouth points: the vertical circle which 
cat right angles with this, ü 
| Panty, ö 
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93. There 


Ie the e nivel 4 . with. the N ee a ſa 


5 would always appear in the former, and conſequently the day 
And nights woulkc . winces an the cart) 
but becauſe no part of the ecliptic is in the equinoctial _ 


the two points in which thoſe circles interſect each other, the 


Jun can appear in the equinoctial but twice in its annual revo 
_ Jution; namely, when it enters Aries, and Libra; which i 


does about the 2oth. of March, and the 22d. of September: 


theſe ſeaſons are called the equinoxes. It is evident that the fin 
haas no declination when in the equingctial points. When the 


ſun appears in Aries the earth is in Libra, at the beginning o 
which ſign its orbit croſſes the equinoctial; from which poin 
it deſcends towards Scorpio, & c. which makes the ſun a 

to aſcend towards Taurus, &c. and this part of the ecliptic 


being nearer. to the north pole of the equinoctial than is the be- 


ginning of Aries, the circles of the ſun's apparent motion, asit 


aſcends from Aries, are ſtill more northward of the equinoQtial; 
that is, its declination-increaſes northward till the earth is ar- 
rived at Capricernus, which is. thepart of its orbit moſt diſtant 
. from the equinoctial ſouthward: the circle of diurnal motion in 


which the ſun appears at that time is conſequently the mot 


northw ard of any, and is called a tropic becauſe the ſun, having 


arrived at it, appears to turn back again towards the'equinoc- | 


tial, in conſequence of the earth's aſcending from-Capticornus 


towards Aries. This tropic, being the 5 the fan eems to 


_ deſcribe when it enters Cancer is called the tropic of Can- | 


cer. The ſun enters Cancer about the 2oth. of June. At the 
beginning of Libra the {un croſles the equinoctial, and enters the 


ſouthern ſigns, proceeding towards Capricornus, and. its decli 


nation increaſes ſouthward till it arrives at the tropic wy Ca- 
IT which it does about the 21ſt, 1 December; af 3 
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ſcends from Cancer to Libra. The Teaſons of hs year in 


& which the ſun i is in the tropics, are called panel becauſe it 
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N This inthe} tha ſeaſons will t vs hides | WS un- 


erſlood if the circumference of a Fu with. about 20 or 
zo inches in diameter, be divided into 12 equal parts, and 


the characters of the ſigns of the -edliptic fixe * N. 


The Fs, 


ſions in the order of the letters A, B, o, &c. in g. 


circular wire, thus repared, is is to . : 
N equal to 230 28, ry 


may make an angle with the hotizo 


th hs pre tn Red @ may be the h heft pert of the wire; 
to effect which, that point muſt ES 

point bp about 2 Inches for every 5 inches in the diameter of 
the circle. A lighted candle muſt now be placed in the cen- 


ed ove the oppoſite 


tre of the circle; and the cirele and candle will thus repre- 
ſent the ecliptic, or earth's orbit, with the ſun in its focus. 
| Then having fixed a thread to the north pole of'a pocket ter- 
reſtrial globe, apply the prove to the point S, with its : wo 
even with the Wire: if it be carried round through M, &c. it 
will, repreſent the earth in its annual motion, 2 the Spent 
ances will be perceived to be as in the foregoing dell 
of the ſeaſons. If the globe be made 4 hn me 

volve round its axis from weſt to caſt, it will give a repreſen- | 
tation of the earth's diurnal motion, and will ew) that the 
ſun conſtantly enlightens half the earth, and that this rotation 
occaſions the viciflitude of day and night ; ; the ſun. rifing at 
any place when that place emerges from the dark to'the oj 
part of the globe, eaſtwardly; and ſetting when the ode Is | 
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from the light, is called the horizon of light and darkneſs. on 

Jun is always in the pole of this circle, and is therefere 90 3 
from it ; and as the horizon of a place is alfo 9e from the zenith o 
that place, it is evident that when any place comes to the horizon of 
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* Tbe eirele which” divides the dark n ot the je globe 
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F IH noon ot 4 an 
oy t are turned directly towards the fun, and mid- 
place when its meridian is oppoſite to the ſun. And 
ä day, which are ſueceſſive 
any one place, are coincident when the whole globe is ta · 
ken in in; for there is always a meridian turned towards the ſun, 
_ "and one always oppoſite to it, as well as at any given diſtance 
- . from it, not exceeding 180 degrees, or 12 0 Ty, 06 ihe 
fide; wherefare no hour of the day can be aſſi * 

ridian can allo be aſl where it b. has gin 

font a ee terreſtrial globe. 
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ular phenomena of places de; 
b eee e e 
apparent motion of the ſun and ftars. ,, FEY | 


"YR Tue horizon of a place at the eq pate „ 
"the poles, and divides the equator 2 its parallels 7 
Hence the days and nights are always equal at ſuch places, and 
each of the ſtars performs one half of its revolution above the 
horizon, and the other half below it. All the circles of diur- 
nal motion are perpendicular to the horizon, and for that rea- Wi 
: ſon thoſe places are ſaid to be in a right ſphere. When the {un 
appears to be in the equinoctial, it riſes directly from the hori- 
20on to 2 eee directly to hy wer 
again; at t Ames, after rumg, ae x 
towards the 5400 or ſouth of BS zenith,' ac cording to = 4 
"fon ofthe year; which is a conſiderable relief to the inhabitants, 
as the heat is thereby much diminiſhed. There are two ſum- 


mers 51 two winters N at the n for each time the 


fun 
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Bight and darkneſs, the ſun is then in the 3 of that place, and | | 


is rifing when the place is turning towards the ſun, and ſecting when 
the place is turning from the ſun. In what is here ſaid the light and 
dark parts of the globe are ſuppoſed equal; but becauſe the ſun is 
greater than the earth it conſtantly enlightens more than. half the 
earth. In the above repreſentation, as the flame of the candle is left 


than the * leſs 5 half the globe will be N 
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| e eee 


8 above it, and . 4 25 nights are then longer than the | 
= i days. 
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fog in hg plies; the g ater heat i ft * 
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At the poles the horizon r 


| landing In each 

equinoctial is always 

| half always inviſible.. The circles, of diurnal motion being 
parallel to the equinoctial, are alſo parallel to the horizon : 
whence the inhabitants are ſaid to be under f parallel ſphere. 

The fixed; ſtars neither riſe nor ſet, but always to 

move in circles about the zenith; and the ſun riſes at one 

x, and ſets at the other; ſo that there is day during one 


pole the half of the heavens which is 


= <quino 
| half of the year, and night during the other half. When the 


fun is in the nearer tropic it is ſummer at the pole, and win- 
| ter when it is in the farther tropic: it is ſpring when the ſun 

is in the equinoQtial point preceding the nearer tropic, and 
| autumn when 1 it is in that following the the ſame tropic. Mo 
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| urnal motion are oblique to the horizon, and thoſe places are 


therefore ſaid to be under an obli mn ſphere. One pole is al- 
ways elevated above the horizon by an arc equal to the lati- 


| | tude of the place, and the other R ei it by an equal 
arc, as will be proved farther on. All the 3 L 
= at a greater from the elevated pole than the 


from the equator, are continually above the horizon, and all 
thoſe ſtars ſtars which are within the ſame diſtance from the 
| aber pole, are always depreſſed below the horizon: the for- 
er refore never ſet, and the latter never riſe, The equi- 
horizon, being great circles, divide each other 
e whence the days and nights are every where equal 
5 the ſun is in the equinoctial. But when the ſun is on the 
ſame fide of the equinoCtial with the elevated pole, a greater 


portion of its-parallel of declination is above than below the ho- 
rizon, and therefore the days are longer than the nights: on 
the contrary, when the ſun is on the other fide of the equinoc- | | 


tial, a greater part of its parallel is below the horizon than 
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viſible,' and the other 
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3 theſe two may be reckoned x kind feen Yainmer, 
2 — but where the latitude is leſs than 
- that ey there fr between them, which.commen. 
ces the ſin is in the adjacent tropic: it is winter at any 
ace in the torrid zone when the ſun is in the farther tropic; 


8 the ſun is in a parallel between that tropic 
=== nar poder we owners 


dong ptr: 
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bitants have day, or when the centre of the ſun is above the 
kivrfzon, is equal to che time in which ng hw or when 


- the fan's centre is below the horizon, the whole year | 
d F che effecn of twil 4 iptical figure of 
the earth's orbit be der theſe cqual times are | 


| diſtfibuted with much variety. Ar the equator the inhabitants 
| "have 12 hours day, and 12 hours night, perpetually arenas. 


2828 At the poles they have their day all at once, 
ht all at vnce, each of them continuing half a year. In 


5 iate places, the length of their days in one ſeaſon is W 
* equal to the length of their nights in the oppoſite. Within the Wi 
| Polar circles they have the ſun continually for ſome days or W 

weeks, circulating above their horizon: but, in the oppoſite | 


feaſon of the year, it continues as long aan N 0 
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The rwilight REV the 90 to appear in this i when FP is 
really 23! below it, and increafes the term of day in all places. The 
figure of the earth's orbit cauſes the ſun to continue 8 days longer in 


þ the northern than in the fouthern figns of the ecliptic, and conſequent- 


Iy the inhabitants of the northern hemiſphere have more of the ſun's 
light and heat than thoſe who live in the ſouthern AT al 


erh | a 
appear by the problems; apd tan tho e of th 


nes of day and night is preſerved. 
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us with leſs force, and alſo ſpread over a larger ſpa 
they do in the ſummer, when the ſun's height abore the — 
20n is greater: befides which, we have a greate 
cold in the long winter- nights 8 3 
heat of the: ſhort days ern ors comme nv 
ſummer. The excentricity of the earth's orbit {{/ce: art, 42 
. and 99555059 for th derade 
fun, we ſhall have 555059 grea 
and leaſt diſtances, ref — * light and heat of 
rn menial tan ima og oe we 
diſtances; it may be ſound, by proportion, that the ſun's heat 
in the winter, if it came to us in the ſame direction, would 
22 — which is 
F 4 1 e 
FFF 


- The natural divifion of the earth; 


The ſurface A 3 is naturally vided inland and 
| water; the parts of which take their names l to t 


e &c. in the followang manner. 
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into the fea its eee a cape or headland. af | 


roy. — or ſhore, is that of ne x: we 
| borders on the ſea- ade. 3 . SEES: | 


cs: An Seeg ib au wait ealleBiicn of wait, 8 
entire ſeperation of its parts by land. There is indeed but one 
ocean; but its pee ake called by theſe different names: the 
Weſtern or Atlantic Ocean, which divides Europe and part of 
Africa from America; the Pacific Ocean, which divides Ame- 
tica from Afia; and the Indian Ocean, which lies between the 
Eaſt Indies and Africa. To theſe may be added the Northem 


and Southern Oceans, being the prey oF wore wich le mot 


northward, and moſt' Gutkwand:. "Al. 


109. A ſea is a (nailer celleBibk df m which comme 
nicates with the ocean, and as conengs by he Jan. 


1 10. | Alakeisa colle8ionofwaterentirelyf 1 


is a part of the ſea running up into the land, 
by 1 =; except at the paſſage whereby it commu- | 
5 If the gulf be very large it 
$alled an inland fea. 
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Iz. At bn l gulf tobe 
| trance. If the bay be very ſmall, i it is 


1 comparing the of land with thoſs of water, 
e of 


a ; a peninſt ula, 5 0 to 4 ſea, n gulf; | 15 A 75 
„ | an iſthmus, . - V: . to A ſtrait; and, + © 5 


2 The heiten of the a into 55 80 and fates. 


115. u. ie to be obſerved that he length and breadth of 
| deſcription, are taken where they 
| meaſure the moſt ; their ſuperſicies, therefore, are not to be 
| eſtimated by thoſe dimenons, without conſidering their igures3 
= for any country, the form of which is near that of a 
contains more ſuperficial meaſure than another. of the f 
A os On RE NIE ION 
= meaſures aro in En lbs, 1 
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| conzins three grand diviſions of the globe: ee 
= and. Africa. | _ 


EUROPE. = 208 + 


116. \ UROPE is ftuated berween ice wel, ide 
gitude; and between 69 and 729 north latitude. It 

i» bounded on the north by. the orthern or Frozen Ocean; an' 
the eaſt by Afia; on the ſouth by the Mediterranean Sea, which 
6... \ 
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beten, 


h from Cape St. Vincent, 
between Ruſſia and Nov 
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1 and Sweden on the eaſt; and the entrance into the 
| Baltic Sea, called ne Seaggerac, or Cattegat, on the ooh. | 
Keligion.—Lutheraniſm, which is a ſe& of chim. 
7 city. — Bergen. 
Now, * That part of Norway which i is to the n northward of 708 
ude, 1s alſo called Daniſh Lapland. 5 
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— Norway e the Nerthers | 
© evan and the White. Sex.omthe eaſt; and Sweden on the ſouth. 
SGsvernment.— The eaſtern part is ſubject to Ruſlia, and | 
the ſouthern, which is the moſt conſiderable, to Sweden. 
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covy 
the Baltic, the Sound, and the Cattegat on the ſouth; and 


Norway on the weſt. 72 17 
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Government—Monarchy. 
Fries * city Stockholm. 
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em is ſtyled Crar; D 
gien —Chriſtianity acording to the doctrine 3 
church, which differs bus little from that of Rome. | 35 ts 
Principal city of all een 5 0 


My DENMARK 


Length 230 miles 1885 and 589 N. latitude. | 
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Sea and the Sound on the eaſt; the Baltic and ( Germany on 
| the oughs, ate an ha CERES: 


Mo. 2 3 


2 on 1 2 — * — 
> . 
- * 15 * 5 
— 8 * * . E 3 
* . 
S > i 
55 2 
. 
- 
2 * 
* $ wo . 
5 ” 
7 - 
a w 8 5 
7 » 8 
5 * ; = 
8 
we * 
7 
- N | 4 1 
. — hey 8 _ £ R 4 4 > ral a £ & $4 * > 


— 


Length 690 miles 47 andig 70 N. 
Breadch 625 % 18 and 3 
Boundaries. The Baie Sea and . . 
Ruta on the eaſt; Little Tartary, 1 
the ſouth; and Germany on the weſt.” 

Government.— A mixture of the monarchical and aide 
tical forms. | The erown is elective. 
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Per 22 thop « 
yled the pope; whence the name of the gion. 
| er ee | 


PRUSSIA, 


. The king of Prafia's dominions are very © 
4: Kring bee ſy u nn abe oc powers by 2 25 


Prafia, which confitores about one —— 
thxritories, is about 220 miles in length, and Le 


it is ſituated in mo -weſtern part of Poland. 
Government.— onarchy. crown is hereditary. | 
Religion.—Lutheraniſin. 


Principal e in o Upper Saxony, a card in Ger 
* | f 


CERMANY 


: ungary 
| 9 ied France ond eee ee wet. nn 
| Note, In the foregoing extent, &c. of Germany are inclu- =_ 


dend Bohemia and Switzerland. 
- The em pire of Germany is divided into the'nine following 
' circles: Upper Saxony, Lower Saxony, and Weſtphalia, in the 


north: Upper Rhine, Lower Rhine, and. Franconia, in the Wl 


middle: Auſtria, Batavia, and Swabia, in the ſouth. 
| Gorvernment.—Almoſt every prince in Germany, of which 


| there are about 3ocy is arbitrary in the government of is oon 


eftates; but all of them form a great confederacy, 


by political laws: —W gr: | 
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miles lit 120 and 17⁰ E. 8 
| Length 190 nll a 10 ti { - 
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longitude. 
Breadth 140 N. latitude.  - 
| Ponndarict-— Getmany on the vorth d caſt; Italy on the 
| fouth; and France on the weſt. _ 
Ggrermment.— That of ſome provinces: is ariſtocratical, and 
| that of others OR drip, which laſt _ 40 
Religion.— , 1 a 
of Ghuftianiey rt f 
|  Chiefcities—Bern and Babl. 3 | 
| Note, The city of Geneva is ſituated in the ſouthweſtern ex- 
tremity of a of which it is in ſome reſpects an 
"aſſociate; yet it forms within ere r N fate, 
a 8 ; - 
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260 eee 50 30 N. Mesh 
e 2 7e E. HO ; 
Boundaries. The German Sea on the north; Germany on 

the eaſt; France on the ſouth; zand che Britiſh Channelon thewelt. 4 
This country is divided into two principal parts: Holland, 

or the Seven United Provinces, and Flanders with Brabant. 
The United Provinces are ſituated in the northern of 

the Netherlands, e En 200 _ in leng „ and 


160 1 1 ; 5+, :4$64% 
| Religion-—Calviniſm. = 9 88 a; 
| Chief _ * 1; | ab x 


N eggs Brabant, . 


„„ . A Dock, Be. the hindi er b: Uni 
3 ee provigce, on the ſouth of their own, called Dur 
TS Flanders,” which is about 46 miles long, and 14 broad.” They 
”-  __ , have alſo Dutch Brabant, on the eaſt of the Uiied rov 

38) mules long, and 38 broad. b "$9 
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J France, which is called Trench NN 2s 
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„Switzerland, and Italy, on the eaſt; the 

Mediteranean Sea and Spain on the ſouth; e 246 8 
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Bread 345 e | 167 nd 259 K lnghads. 

eee e eee POO" on the eaſt a 
ſouth: and Germany on the welt. 83 
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$44.48 its capital city 
ter is 140 miles long, and 60 broad; and its 
Polegs. — 


n oo W. and 30 K. ids: 
Length 750 r. ie 


ies. The Bay of Biſcay 5 8 on the north; 


the Mediterranean Sea on the eaſt and ſouth; and 555 


the Atlantic Ocean on the weſt. 
ee eee Tho crown is 
Religion.—Popery | 
—_— city. Madrid. NN ; A 


" PORTUGAL. 


Length 6 nlles and N. latitude, 
| Breadeh 1; "AR IE eng, 


= TT neſt, I 
| Govenment—Monarchy. e 
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the ledernen Sea on the ſouth and weſt. 


over which he reigns very arbitrarily. 
is the A Naples, the ſovereign of which is ſometime 


th 
We 
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Len HR wa 3 i 

Er- ER 122 19 E. longitude. 

Boundaries.— France, Switzerland, and 75 on the 
"north; the Adriatic Sea, or Gulf of Venice, e e nal 


Government. In the northern are the dominians d 


the king of Sardinia, who is ſo ed from his poſſ poſſeſſing the 


iſland of that name. e popeꝰs territories, 
ITT ſouthern part 


ſtyled fs te berg he being king of the iſland d 


_ Sie ſides the fore there. are me OT 
7” and repoblics in Italy. 1 15 
— Rebgion.—Popery. „ Sag pts) 
IT cities. King of 8 's, Turin. 
Pope's, Rome. . 
e Sicilies', Naples. 
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| The 3 of Turkey i is ſtyled 45 Grand Sei hi 
| doininions are partly n. N in an; . eh 
15 or KEY. in E UR O Ee 
$4 | 21.6 ? . 
_ Length 1180 . 160 and 4⁰⁰ E. losgitude 
Breadth oo Ine 360 and 490 N. latitude. 
Boundaries.— Hungary, Poland and Ru ia, on the north: 
Turkey in Aſia, the Black Sea, Marmora Sea, and Archipe. 
on the eaſt, the Mediterranean Sea on the ſouth; aud 
the ſane foe and the Gulf of Venice on the weſt. 1 
Goyernment.—Monarchy. * crown is  herdnury 4 


* it is confined to one family. 23 


eligion aÞMahometaniſm. 
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„ Atlantic "Oceans, w which. cir- 
cumſcribe oe Fame &C. OI e 


ter of the world. 
Fe, 3 7 — n og 3 4 
The German Sea or Ocean - GreatBritzinand Denmark. 
The Mediterranean Sea; the” 8 
eaſtern part of which is cal- > Europe and Abe. 


* led the Levant 0 * . 
The Adriatic Sea, or Gulfof Italy and Turkey,” 


| The Black 1, or Tunins Europe and Aſia. 
| The White Seas Lapland and Ruſſia. 
The Baltic Sea Sweden and Poland. 
| Note, The entrance of the Bal- „„ 
EE tic from the ocean is called | 5 


Note, „ 
Propontis, or Sea of Marmora; it is connected to the 
Black Sea by Boſphorus, or the Straits of C 


.onftantinople, 
and to the Archipela ee Deg the 8 | 
. 80 by 5 n 


EUROPEAN. 
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Iris nor certainly known whether 
be iſlands, their ſituations 


| have never been 


. to North America, 
ta. mile | 


The government of Great Britain is 8 
Principal forms, Monarchy, 2 and Democracy. The 
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riedberges and Gevenlul 
far northward, that the) 

"is , that Groer | 
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Roſtcomby .. 

1 Wilby 85 
Barden 


7 - wie 1 2 
London 

1 and 

Edinhu 
Dublin ay 9 
Beaumaris . ? $3 
Douglas 
Newport 3 
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crown. is heretic roteſta en eftabiſhed by law, 
and called the e the dans 75 4 is the reli 
of the ſouthern of the iſland reat Britain, 
England and Wiles; as it is alſo of the three inferior iſles. But 
in Scotland, which is the northern part of Great Bri Pawn, Fre 
bytery prevails; rf Eng, Be liſhed religion 
is the fame*with that of 1 00 Rena td r ver 
oxy eee, = 2 7 

To the iſlands ke Adantic may FT Ea 
| Azores' or Weſtern' Iſlands, which are 9 in number, and lie 


* 3 


In cheMedicernanehaSes fq.miles | - 


Yvica or Ivica 
S 
eee 2. {f 
Corſica N . 
Sardinia . . .. _ 
ä 


| 2 


In the Add Sea. [ 9. miles al chiefrowns 1 ; ſubje to | 
| Lufiona . . . eg Laces D. et Venice 
Corfu ee dito 
Colbie. Zoe of Cephalona F 
Zant . * Mo 75 | 160 : > 4 05 45 


| Leucadia „ 1 e ee 


; In the Archipelago and Levant | 9. Ye | chief cowns I aeg e 1 


Candia 1 
Ne » 0 
OO.” „ 


an. : 3. PT 2 £ 1 — 


r 
- 


he Proteſtantiſm, i is che TEN OP" eee of all Chriſtians, 5 ho »% 


not of the communion either of the Roman or Greek church, becauſe 


they originally proteſted againſt the errors of thoſe e churches, parti» 
cularly of the Roman, 


| nearly weſt from Portugal, e g 9414p 2 e 


I wa cpa CO e in Rua, omg cure 
: Seine, in France the Thames andthe Sever, in England, vr 


ets | Toh ALT IE, 
8 ay de3 2 view he TIO 
ET as it herd extent of ſurface ren Wer =. 


The furface ert 


the world, except Ala; an raced, It being g. 
| allowed that Aſia ® - — the _ 


n her de nth 
thoſe of the inhabitants of any other di Jef? cpa aieek | 
conſequences of which are, a greater perfection in the p roday- 
tions of art and genius, a more rational mode of worſhip, aa 
a a more mild and liberal form of government. The ſuperiority? 
of the Europeans in works of art and genius is evident on 1e 


{lighteſt ſon; the religion of all E , except Tur | 
key is Ckxiſti ; and though the form ; of gore I 5 


— 


ö 


5 fs #1 
I 
* * 
F 


y EP i gfe much how th be 


8 Sue 3 * 5 

| C01 in En e e wen 3 
t to recedin Europe. map 

| ET INE 
umu 


| 25 BNGLAND.. | 
The kin kin a of Eng: 2 0 D 
38 50 N 3 EE 
1 —_ being 35 mile in lng from in Nozthum- 
iaard, in Cormvall; Ee — 


my ke. te. pkg wen agua pr gerpe in 
Kent. It is divided into 40 count. . 


| NonTuuunzzLany,—Length6) miles Drains wales. | 
undaries.— r Tn 


Dunnan—Length 5 50 miles : Breadth 36 3 | 

Boundaries.— Northumberland on the north; the German 
Ocean on the eaſt ; ene on E is ſouth ; and | Oe 
br on the weſt. | 

Chief city—Durham. 


| ContarLand. Length 7 . Breadth 40 mill. | 
Boundaries, —The Iriſh Sea and Scotland on * north; 
and Durham on e Weſtmoreland on | 


3 the ſouth; and the Triſh Sea on the weſt, 
Chief city.—Carliſle 5 


2 a 


1 "and Lancaſhire on the n | 


7 f : 

* * 1964 1 Dr o oz A 1 
e . 

* 2 8 


3 5 Chief town, —Appleby. | 9 IE i, 


* 2 * 8 I f 
2 4 * * * L wh $2 „„ E 3,584 4 
l . 2 1 3 
3 n 2 . 5 jo 6 2 fe 


4 * g 2 1 1 
N ob Loaf V F 22 FY * 


| 10 "ba Ween (+562) Bagh 6 lilebs  Breadth, o'miles. 
30 | Boundaries. —Weltmoreland on. fore ny Yorkſhire on: 
FF 32321 2 if” bo 


1 2 miles: readth 94 miles. 
| Boundaries Durham on the north; the German Ocean on 


[OS ey fouth ; l 
Chief Sen, 721 : if 5 | 
145 To — 55 miles: Breadth 32 miles. 
ä 2 Shropſhire on the ſouth ; nd Wile 
| | N= NY 5 t EFT” RS obs 1 


A 3 5 


* * 
* 5 ; ; = 
; e 7 i : 
C : % NS 1 * 5 * 
* ' ; ; 1 3 15 Fe, BD X: I . 


* 9 3 5 


25 R 54 miles: Breadth 42 miles. 
Boundaries. Vorkſhire on the north; N hamſnire o. 
- the eaſt: Werwickſhire on the ſouth ; and 8 rdſhire and 


* 


© Cheſhire on the weſt. J IT TG, en 


$552 Chief town,—Derby. | Sk EE ES. 
| |  |Norvinonauemns—Length 30 miles: | Breadth 7 


- 


=_ oni on the north; ' Lincolatiite od te} 
\ 5 Leiceſterſhire on the ſouth; and Derbyſhire on the 
= we 1 CEG „ 

= Chief town. —Nottingham. ED og 5 


AE eee 74 miles: Breadch 4 miles. | 
5 Boandafies.—Forkinire on the north; the German Occn 


.— 
AE 


Chief city,—Lincoln, | 


e 45 28 Breadth.40 ER 
Boundaries.——Cheſhire-on the north';- Staffordſhire _ the 
1 eaſt; Worceſterſhire and eee e 5 


3 miles: Braadth 28 les. 
Boundaries. Cheſhire b e gn de neh Der- 
1 | byſhire and. Warwickſhire, on che eaſt; Y 


| 851 the 
ooch; and 8 tire nd Cheſhire ee ee ba 
| | Chief a -Eiebl.- cg 3 81 — 4 ES af ; 


| L,gIGESTERSHIRE Tan 40 lo; Breadth 38 alles: 


 Boundaries—Nottinghamſhire on the north; Lincolnſhire 


1 | and Rutlandſhire on the eaſt; Northamptonſhire.on e na 
| and Warwickſhire and Staffordſhire 0 on * . 


Wales on the welt . | T6 


8 18 3 "Rana 14 bir 5 


Boundaries. Leiceſterſnire and Lincolnſhire on the north; 


Lincolnſhire and Northamptonſhire on the eaſt ; : Narthamp- 


tonſhire on the ſouth ; and Leiceſtertire on the weſt. IS F 
Chief town,—Okeham. | + . 7 85 led {4647 0 


=_ | Crunnrronmmns—Lengh 40 miles: read 33 

1 Es. ; 

—_  Boundaries.-Lincolnſhire and Norfolk on the hehe 

Norfolk and Suffolk on the eaſt; Eſſex and er l on 

the ſouth ;. and ode, Sue on * wo. 5 
Chief ci city, Cambridge. e 
onen Lag 70 miles: Tread 42 . OY 
e German Ocean on the north and eaſt; 


* A 


4 


a : * 3 8 N San \ 


bulk on a ad 
on the weſt. no Salbe 


. Ae e ee and 
W 4 


— Worcurenemns—Length: 3” mils: e g 


Herefordſhire and Shropſhire on the welt. 03 
Chief oy: Pix Apis 2 


Wiwi sBAA 8 —1 


N onthe eaſt; Oxfordſhire and Glocefteſti 

an the ſouth; and Worceſterſhire and Staſfordihire on the 
ler city —Coventty, : ng 

| NonrnAur ronehIAB.—Lengch 56 ales: Breadeh 2 

„„ Rutlandlhire on the north; 


Huntingdonſhire and Bedfordſhire on che eaſt; Buckingham 
ar" lad Oxfordſhire on the ſouth ; and Warwickſhire on th 


"Chr cey,—Prteborongh. ng 


OTE Br Sr 0 SO TEN 


on Av. Pa 7 | 


Wa 


QFeerMroronmne—Lagk 5. miles: Breaddh WW. 


Ne dint As. 
— — on the north; Fon 
ſhire and Hertfordſhire on the eaſt; Hertfordſhire on 


; — 20 © nh ME gs on the 


iS © 


nere teur e 32 mills : Breadeh 25 aides 
Boundaries. Herefordſhire on the - Glocefſterſhire 


| C an, and Wales on 
Chief town,—Monmouth. | 


| Grocrereromine —Length Gs miles: Breadth mu ales. 
_ ſhire on the north ; Oxfordſhire on the eaſt ; Wiltſhire and 
SS Somerſctſhire on the duch; and Wales on the weſt. 3 
1 Quiet city,—Glocefter. - gh 


| Orr TSR PI . 
4 Boundaries. Warwickſhire and Northamptonſhire on the 
_ north; Buckinghamſhire on the caſt ; nn 6 

and Gloeefterſhire on the weſt. 
Chief city.—Oxford. 


7 Ivormonammtes—Length 50 miles: WI. 27 | 
5 es : 
Boundaries. No on the north; Bedfordſhire 
and Hertfordſhire ESD, eee and 
 Oxfordſliire on the weft. | 
Chief e | FE 


e f . 5 2 N * 5 i 2 * x . . 3 75 * 3 1 7: * ; * 
* * : y 8 * re i 8 8 * * = "of * 
22 . . : 75 5 5 Y p * '4 . - n "4 n & 4 . : 7 
; . * 8 * * - 83 : 5 1 W k by > 
: B. : A - * 1 A i & 1 8 g 7 4 
WE : ; * E 3 - 5 e ; : L SAY 2 * ; F « i ; x 8 ; bale. 5g * 3 
Wu ; "> . ; 3 A . Ly F* 2 3 . FR 1 * >; 25 1 * by £ 
| . £ 1 : Ws. A : f 
4 . - = - * * * * „ 2. - 4; N n * 7 5 7 
5 E RE 0 1 — f X . . >> 1 . » « + } £ : ** 
. : 2 : 82 * * d x _- » 
= l 1 - : - x $ ; "IF 
Wo 2 1 FE ep 4 
* * 3 5 & % a 
2 1 «A 3 : > - : 5 : 7 " 
. 1 : — " 27 
L x 5 2 XY. 
. 8 ; ; 4 : 8 
3 4 1 8 _ EF 4 | 4 l 5 
3 . 1 ( 
x « < ; 
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5 N * 1 : 3 op: 


3 60 miles; Breadth 50 9 

Boundaries. Cambrid eſhire and Suffolk on the .north 
te German Ocean on the eaſt; Kent, on 'the Jouth.; an 

wage Henfordthre onthe welt. 


8 27 1 Breadth 17 . 4 
- Boundaries.—Hertfordſhire | on the north; Eſſex ne hee 


„ 


. 15 — £ 3 2 #4 g 


= | | Barrons nods 

1 - Boundaries —Gloceſterſhire on he args Wiltſhire and 

Dorſetſhire on the eaſt; Dorſetſhire and Devonſhire: on th 
fouth: and the Briſtol Channel e WO 3 


| | ; „ EG | 50 miles: Breadth a. 
„Boundaries. Gloceſterſhire on the north; Berkſhire = 
| Hampſhire on the eaſt; Dorlerhire on the ſouth e amen 
EI ſetſhire and Ghocefterſire on the weſt. 


= - 3 1 ength 53 z miles: Breadth 23 1 : 
= -::  Boundaries.—Oxfordſhire and Buckinghamſhire on the 
i oo north; Surry on the eaſt; FPS e and Wilt 
way 55 Chief town.—Reading. of | 


j++ OR PEST 40 miles: Breadth a 24 3 
| Boundaries, —Middleſex on the north; Kent on je ef 


— 


* 9 N — = 
— * e * 8 9 * 
"tr" <> ts 0 r Wer 2.6 PI 
* . 74 g p 
N 3 6 7 i £5 
: 5 e n 7 , * 
3 Y pl C24 * 
J. „ — 3 
a | . LY 2 5 
- wa.” p 
4 — =# | 
ff = þ : 
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- CROGRAPE HY. . 73 
Suſe on the fouth; and Tamplkire + and Berkhirs an the 


" \ 70 las Breadth 1 36 1 

Boundaries. Eſſex and the German Ocean on en 
the Surg e on. the caſt neee 
ſouth; and Surry on the welt. F - 
Chief city. . | 985 46. 0 85 e 22 | | 


Con uva. - Length 100 1 Breadth 55 > 
Boundaries. St. George's Channel on the welt and north; 
| Devonſhire on the eaſt; and the Engliſh ( Channel on the ſouth. 
Chief town.—Launceſton. 62 


eee ee 76 1 Breadth 65 8 
Boundaries. The Briſtol Channel on the north; Somerſet- 
ſhire and Dorſetſhire on the eaſt; the. Engliſh Channel ortho 
| ſouth; and Cornwall on the weſt, Ns ery | | 

Chief city.—Exeter. ; „ 


DoxsETSHIRB.— Length 67 miles: Breadth 42 miles. 

331 and Wiltſhire on the north 
mpſhire on the eaſt; A 
)eyonſhire on the weſt : 


Et ras Length 64 miles: Breadth TO . 
Boundaries. Berkſhire on Vs north; Surry and Sufſex on 
the eaſt; the - $2450" Ard ſouth; and Dorſetſhire 
and Wiltſhire on the weſt. | 7 
Chief city —Wincheſter. | 8 „ 


Sussxx.— Length 77 miles: Breadeh 30 miles. } F | 
| Boundaries.—Surry and Kent on the north; Kent on the: 
_ the Engliſh Channel on the ſouth; and Hampſhire op the 

eſt. 


Chief city —Chichefter, 


» ws 


WALES. 


- 
* 
4 


1 : 


* * 4 . 
” 1 1 4 
5 I ; ! : N 
: \ W ; ; . 
# - ot 


Iz 
FILES. 


Ak latitude ; Conc Wands 0 200 
Leng 12 ee 


126 mills long, and 96 broad. Ire 


| Tan or Aﬀcieza,—Len ength 20 miles: Brea 18 miles, | 
E nat Camnannaling.” .". -/ 


e "Moi: | Prob b ref 
r * 
A , and Merionethſtire on the fouth. 


Chief city.—Bangor. 


" Drnvicunns—Lengt 50 le; PRI 25 1 
Boundaries.— The Iriſh Sea mh the north; Flintſhire and 
on the eaft; England and „ on ue 
fouth ; and Carvarianſhire on the weſt. b 
Chief town.—St. 3 5 


W —Length 27 miles: Breadch 10 o es. 
Boundaries.— The Iriſh Sea on the north; e on de 
eaſt; and Denbi hihire on the ſouth and weſt. a | 
N miles; Breadch "rr 
termine ook = the north; 
Denbighſhire and, Montgomery ſlure on the e ge 
ryſtie and Cardgaiife on the but, and gt. George" | 
Channel on the weſt. 
Chief town. —Dolgelly. 


Monxcourrys81xs.—Length 35 miles; Breadth kl 
Boundaries. —Merionethſhire on the north: an on the 
eaſt; Radnorſhire and Brecknockſhire on the ſouth ; and Car- 
 diganſhire and Merionethſhire on the welt. „ 


Clrief town. Montgome | | | 
gomery. ; 6 adigankie 


"7 


CR PER ; ps ö 


eon. 


CanDiGAnemine— 43 
| ——Merioncthiifre on the north; Mon! 


deere 20 mln; Dread 
Boundaries. Montgomeryſhire on = 
= 2285 . 
e „ 


ane —Lengih 35 mile aiſle: Breath N 
Boundaries. Montgo 27 8 the north; Radnorſhire 
and England on the eaft; lamorganſhire on the ſouth; and 
Carma on the welt. 


Chief town.—B Irecon. 
PuuprOxESAIRD,—Len 35 miles: Breadth 30 +l; 
Boundaries. onthe eaſt; and St, my 
| Channel on the other parts. 
Chief city.— St. David“ I 


 CannanrrensmIne—Length4s miles: * 
Boundaries. —Cardiganſhire on the north; Brecknockſhire 
on the eaſt; Glamorganſhire on | the fouth; and Tembroke-' 
ſhire on the welt. 15 | 
Chief town. —Carmarthen, 


GLauorcantnine—Length 47 mien! Breadth 25 miles. 

Boundaries.—Carmarthenſhire and Brecknockſhire on the 
2 — 0} and ene 
and 
. Try Landa, 


miles: Breath 20 mile. | 


7 * 5 V5 
* 19 id 


F Te IO | 

; and 5 — 782. north latitude. 
3 5 on the north by the Northern Ocean, on the 
EE {1 : aſt by the Pucibc Ocean, on the ſouth by the Indian Ocean, 
DE. _ and on the weſt the Red Sea, the * eee te. the | 
- RT: / Black Sea, and Europe, Its length from BI ragh | ww | 


6950 miles; and its breadth from the moſt n 


. Siberia, to the ſouthern extremity of Malacca, is 5420 mil 

: | joms, & c. e en eee, „„ 

5 | | 

F RUSSIA 414. 1 
* 5 5 Length . oak tb I Jough | 


Breadth 20875 80 and 789 N. lati | 

+ Boundaries, —The 7 ee ths Pact 
N T4: þ fe Ocean on the eaſt; Tartary on the fouth;- and Ruſſia in 
ä Europe on the weſt. ; J 
 * Note, Moſt part of Ruflia i in Afia goes under the name of | 
Siberia, 1 Sch city of "of B Haas in the * 
Extremi empire of R is a Nine ö 

For Governmens and Religion, ſee Ruf in Europe. 


. a 
Length 1 439 and 1 $0 E. lon itude. 
Breadth jon 5 between 3 ? and io N. = 5 
Boundaries .—Ruffia on the north; the Sea of Kamtſchatka 
on the eaſt; China, India, and Perſia, on the ſouth; ; and Mot 
covy on the weſt. 3 4 

I bis extenſive region is divided into two rincipal pat parts | 
Weſtern 'Fartary and Eaſtern Tartary : the 28 I 
_ theſe nations or tribes, Circaſſia, Aſtracan, Georgia, 1 

Calmuck and Uſbeck Tartary; the chief cities of which —_ 

„ Re nn 14 5 


2 : e . "+ 8 
£4 r 
A, + : 4 8 
a F Fo * 8 L 5 1 
% "_ 4s j ys 
4 * 81 : * * 
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der, e Aﬀtracan, 1 1 and Samarcand. 5 
and Chineſe Tartary'; the capitals of which are udak and 75 M 
of 1 "al 
ernment.—Circaſſia, Aftracan, Georgia, d „ + 

muck Tartars, are ſubje& to Ruſſia, and the Uſbeck Tartars 
to Perſia; but they are none of them much under the _—_— : 
ment of their nominal maſters; whence Weſtern Ta | — 
often termed Independent. The two diviſions of Eaftern . 
„ e OS OS and to China, 23 their EEE 
names import. 


Religion.--This i in Tartary is — 
| of the nei — nations; of * Tartars, , 
| e Mah dome paganiſm, and ſome . 


URI in 48 1% 


Length 1400 miles 279 and 490 E. longitude. 
n 195 Is een 290 and 45 N. latitude. 
Boundaries.— The Black Sea and Tartary on the north; 
Perſia on the eaſt ; Arabia and the Levant on ae and 
the Archipelago on the weſt. 5 | | 
For Government, &c, ſee Turkey 5 in Europe- : 
N Syria which comprehends the country ancien 7 called ' | | 
by that name, and alſo Phenicia and Judea, is included in 
15 Turkey in Aſia: it is ſituated on the eaſt of the Levant. EE, 
we” i both northward and ſouthward a little beyond | En 
the ſhore of that ſea, and is in breadth about 120 miles: 
| r "$5 


+. #4 
f 


SEN | n x | 2 
P E R © 1 A. EE 
2 15 30 > miles S and 0 K. I : 
Breadth 1045 ... { verween{ 9 and 40 N. 1 5 SY 
aries.—Tartary on the north; India on the call; | 
the Arabian Sea on the the buch; and Turkey on the weſt. | 
Sovernment.— Deſpotic monarchy. ; . 3 
e e N . TH 
2 R . e 5 
f 5 TIBET. 
. T 


. GBOGRAPHY,. 55 


cs mit bie 404 l. ire | 
22 8 —12 1 1 80 
—— e ee 
| Government —Abſolute monarchy. EFT Me Re 
r 5 WRT 8 Ns Ne $60 


| CHINA. + 2 
lt 1564 miles I jen 209 and 42 N. eme. 
Breadth 1 6 — ® O and 12 OE. longitude, 
. T l muſe N 
dete Pacific Ocean on the caſt; the Pacific Ocean and Indu | 
5 on the ſouth; and Tibet on the weſt. = 


| . 3 nh to 

ſubjects; VV 

ae * . 
gion.—Paganiſm. 

ee eee 

15 434114. 


Length 1876 miles 120 and 359 N. latitude. 
* 1390 {emer [157 a0 85 B. . 


GEOGRAPHY, „ 


BoundarieerTckey on the north; EO fo: | VP 

= the Arabian Sea on the eaſt; the Straits of Babalmandet on . 
mee ſouch; and the Red Sea on the weſt. | £34" 
gegen gn ai rhe Arabs are ſubjeft to Turkey, | 


ME. FOO 


4 
* 


— 


Lengtl 4000 a 2. 
128 a0 80. 410 food 469 Ne 
Boundaries.—Tartary, Tibet, and China, on the north; 

China and the Eaftern Ocean on the eaft; the Indian Ocean 

on the ſouth; and the Gave ocean and Pekin on the well. 


EE ipal pa : the Peine 
of India beyond the Ganges; s Empire; and the 
Peninſula within the Ganges. The Salt diviſions are in- 


cluded under the name of Indoſtan. 


The nation in India beyond the Ganges ar the, Azem, . 

= Ava, Arracan, PL: ns Martaban, Siam, Malacca, Tonquin, | 
Laos, Cochin- China, Cambodia, and Siampa: Which are 

e eee AE INGE E are 


The MoguP's Empire is on the north of the Peainfta of 
er OD neee Coe Line Wt. 


which the 1 


| rant The moſt mn EY 3 it is Ar- 
poſed, in the univerſe. The povernors of provinces wal 
ſtyled nabobs. — — to the han : 

W er 


4 4 * 
8 1 
Chief 
# — 
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* 
105 * . , $5 * s : f'B 
S ; 1 . 9 


The Peninfila within the Ganges cbgtsiss thels Frovinces: 
Aer. Golconda, Myſore. Carnatic, and 'Travencore. 
Theſe provinces are governed by their own. ID, over 
The ſouth-eaſt coaſt of this peninſula i called the cork 7 


| pens, . 28. the Engliſh, Dutch, and French, har 
5 T 

or ort | 
"Ihe the conf of this peninihly e 

Malabar, and alſo contains many e 

E : the principal Engliſh. factory e | 

Bombay, TORE 3 $6: EEG: of « fall Hand of the fam 

_ name, near the continent. 3 7 
1 N | 


82.4 5, E. 2 1 4574. e 


. Nabe Pacific, and Indian Octans; ad bas ben 
"obſerved, ee e S ey 


S 
_ _ The Perſian Gulf | 
Ty eh ot and ] in he north part of the Arabian Sc | 
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25175. 76 24 8. 25 Feet beg 
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© In the Lewe 13 bes dos 4 Tice 
o. 's 89 1 1 | Nicola . . Tuer 


35 al” A Ex EE. * 


13 Lllande i in che Pacific and clatters, 4 onto 
rere extremely 9 Ia Ia 
| debe the een: of each partic para aug 
thhe 1 | ] Trade! with, of 


SA 2 


To theſe A e ts ee ie Ba a 
| Kamtſchatka, &c. lately diſcovered by the Ruſſians; and alſo 
a great number i in the Pacific Ocean, or Great South Sea, ſi- 
tuated chiefly between Aſia and America; the principal of which 


ate flowing the New Philippine Its; Ra ER | 


* 


KI OP: — BEIT : ————___— 
* * 4 
— 2 PF = 1 - i 

, 


a Theſe, in ads Fa hood 8 8 by the very courteous! 
treatment which Capt. HEN ZW WiLSON and his crew, who wh | 
e E in: > 2 e from the WHEELS ; 


* 


of % - - 4 — N \ 2 A 
7 8 > 72 5 12 ? us 4 * 8 of 
5 4 x P ; a 5 1 8 [3 + g 1 4 ' Y F ; 
» 4 , , es 7 5 
= — : 8 A 
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I: LD VG Ef | 


EO ic the Canciones: New Gaines; dw Holland; New 9 
Nie Ireland; Queen Charlotte's Iſles; the New Hebrides; 
8 Neu, Caladonia; the Great Cyclades; the Society Iles, the 
+ +  chiefofwhichis Otaheite; and the Sandwich Ifles,-one of which. 
Et hee, remarkable for the death of Capt. led thr Coox, 
FEET 2 lebrated circumnavigator, who was n 

- Buitives, on the 14th. of February, 2779. EE 


5 Moſt of theſe illands were inhabited * bs, pn 

” es ee peans have not made any ſettlements in y of them, 
10 except in New Holland. This is the track of earth 
. 4 ba goes by the name of an iſland: u 
5 ab and between 110 and 154 degree | 


4 | 
"= eaſt longitude; being about 2600 miles in length, and. 2260 | 
miiles in breadth, where wideſt, and in few places leſs than 94 
mn breadth. The eaſtern is called New South Wales: to | 
Botany Bay and Port Jackſon on the coaſt of New South Wale, 


| his Britannic Majeſty, in 1787, ordered a great number of. 
felons, under ſentence ogra ea are to be ſent. 


The principal ri rivers in Afia are the following, Obey, Jenif. 
'  cea, and Lena, in Ruſſia; Argun, in Tartary ; -Euphrate, 
EL igris, Meander, aud Jordan, in Turkey; Yamour, Yelloy | 
| River, and Tay, in China; Indus, PPT "Ry _-_ Me- 
 nowkam, in India. f 


A The dt . are, Arel, att” Baikal, and De 


| = bs | 1 lay, in Tartary; and Zerch, i in Perſia. . - 
< | The principal mountains are, Olyzapas, 8 and And: | 


1 taurus, Caucaſus and Ararat, Lebanon, and Hermon, in Tu. 
5 key; the mountains of Stolp, in Tartary; Sinai, Gabel el 
Ared,, and Horeb in Arni; Naugracut, and Balegaui, in 


India, 8 ; 
l „ —— 
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8 Ie i is likely chat theſe lands were firſt 3 8 "bs crews | 
of ſhips, which might have been accidentally driven on the coaſts 


of ſome of them, in diftant ages, when the art of navigation was 
very K e | 
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— , 


— 


=> 


| to about : 14657500 ſquare miles. Though the ſoil of grea 
part of Alia is extremely fertile, there are in other parts all the 
varieties from that to the moſt barren, and it is as | variouſly 
cultivated; the people having unequal degrees of induſtry, and 
it has been remarked that their activity diminiſnes as their ſitu- 
ation approaches the equator. It is agreed tliat the popula- 
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excellently fi for that purpoſe. - The number of Aſiatic 
| inhabitants is calculated to be 500000000. Their natural a- 
| bilities are in general, good; bũt by no means well improved; 
conſequently Hterature and the ſciences are in a lower ſtate than 


Aſia were anciently diſtinguiſhed by their eminence in know- 
ledge, and many uſeful arts and ſciences had their riſe in Ara- 
bia and Phenicia; and the writings of ſome Indian hiſtorians 
and poets, which have lately been tranſlated into Engliſn, ex- 
religion of many nations in Aſia, as may be ſeen in the parti- 
cular account of thoſe nations, is paganiſm, and that of moſt 
of the others Mahometaniſm; Flay, ory but few Chriſtian 
ſtates in this diviſion of the globe: many Jews are to be found 
in moſt places here, as well as in the other quarters of the world. 
The government of moſt Afiatic countries is abſolute monar- 


. - 


Greek, Turkiſh, Ruſſian, Tartarian, Perſian, Arabic, Chineſe, 
phones; and Malayan.. The firſt of which is uſed in Ruſſia 


Others in their reſpective countries. 
WEE) = 9 7-0 oo rn da 
118. A FRICA is fitcated between 38e north, and 359 ſouth - 
8 XA latitude, and between 180 weſt, and 51% eaſt longi- 
tude. It is bounded on the north by the Mediterranean Sea; 
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tion of the 2 from Turkey, and that country appears 


in Europe. It is however to be obſerved that ſome parts of 5 5 


Turkey, the laſt in India beyond the Ganges, and the , 


on the eaſt by the Iſthmus of Suez, the Red Sea, and the In» | 
dan Ocean; vn the ſouth by the Southern Ocean; and on che 
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5 Tunis; 3 — e eee except 
. | Barca, bears the name of the ſtate: the capital of Barea is Derm. | 
III alſo contains theſe inferior pi 2 Tafitet, Biledulge. | 
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4 EE 7015 2 0 x 4. 1 Irs 4s” ents FRY: 7h 5 | 
NEGR OLAND; — 12714. 
Length 2506 miles LOW and 299 K. b 
Breadth 8 30 — e l 
Boundaries. The Deſart on the north; Upper 
de eat; Lover Lage and Gaines gn <be font; = the. 
Atlantic Ocean on the weſt. 
Government.—This in Negrolandis as in the Defart.. The 
2 nations are, Gualata, Caſſon, Guimbala, _—_ 
3 Tombut, Por ne Dofart, 1 nen e 
2 W „ 
„ b ETHIOPIA. | 2 
| 4 60 and 24 N. BELLY | 
e e 260 and 43 E. 1 . 


| Boundaries, —Egypt on the north: the Red Sea 
on the eaſt; Lower Ethiopia on the ſouth; and Negreland | 
and the Deſart on the weſt. 
 Gorernmont ap chief cifics,——This region is vided into 
three parts: the kingdom of Nubia, the empire of 2 
and the coaſt of Abex: the two former are- 
to che "Turks: the — 
Cipal cities, in order, are Sennar. Gondar, and Done. ? 
he Nubians are ſome Mahometans, and eme 
33 +MMY--:- _ pagan ; 
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e Length 650 miles \* and 125 N. . 
3 : 2 1 re 51% E. longitude. 
=” . Boundaties— The "ers 9 ; 
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. Breadth . : between | 20 C. NT OR, latitude... ; 
Breoundaries.— Negroland on the north; Lower. er 
8 hs eaſt; Congo and the Atlamic Ocean an- de foutk;; and al 
0 the Atlantic Ocean on the weltz 8 
5 Ne e &c.— Guinea is divided i into wo trick 
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| CONGO; or LOWER. 6 FEE” E 
- | Pann: Bos + „ 331 at 2) 13 
| Lengit 1130 miles EE the equator and 179.8. lame 
3 * wi 109 and 259 E, longitude. 
| Boundaries.—Guinea on the north; Lower Ethiopia on 
==> Caffreria on the-fouth; eee 
„ | Government, &c.—There are the following kingdoms f, 


75 
; — by their-ref ve ſovereigns: Lounge, Congo Fre 
per, 223 Benguel: the ca e > bow 

St, Salvador, . dee The ns eh 
to the Portugueſe. 
' Religion.——Paganiſm. 


LOWER ETHIOPIA. 


1946 miles 109 N. and 180 f. latitade.” 8 
Leah 1946 WET ef 170 and 4% E. geren 
Boundaries. Negroland and Upper Ethiopia on the no 
Zanguebar on the eaſt; Caffreria ou the mn and Congo 
and Guinea on the weſt. ; 5 
Government, &c.—In this eib are com 
many of the interior nations of Africa, which are but very 
little known to the Europeans: the names of the principal na- 
1 are, Seid, Machidas, Macoco, Monocmng], 
uud Jaga 

Govemment.— Each nation has 1 its king. 
R | ; 


24 5 


| Length 2300 miles} ty 13 4 N. and 189 8. latitude. 
5 420 3 


8 


Boundaries. Ad Aae Indian Ocean on the 
eaſt; Caffreria on the ſouth; and Lower Ethiopia on the weſt. 

. are many | {mall ſtates, each of which 

hass its 

Religions 1 Mahometaniſm, and begun: 

the laſt prevails moſt. "4 

Chi ect Som hm ut + = Sas 6 „ Jen! 


; CAFFRERI. 


Length IE 119 and o 8. latitude. | I 
| Breadth 1660 . | . between { 129 and 370 E. longitude. 
| Boundaries —Lower Ethiopia on the north; a ay 
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it £ AFRICAN 5 . „„ 
The oceans N forround Africa do REY far 
. Into'the main land as to form gulfs or inland ſeas; nor are their 
7 ; eral names varied on account of the ſhores, -except that 
3 ſea which borders on Guinea and ere al at | 
= :  - opian Sea, and the water between b rHgE * | 
=. he pan Mozambique Channel. *- | 


3 PRINCIPAL AFRICAN 2b 


5 I „ 6 
In te Indian © Ocein I; tq. its | chief towns 12 or — 2, 6 
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CEOS Joo Calanſia al nations 
d 2 = 6 1 | ditto 


235000 St. Auguſtine |- div” 
1680 Mauritius French 
980 | Bourbon. . ditto 


2 Trade with, 


* TY chief towns I or belong 2&4 
8 "Madeiras « 1 a 2 . | Sante: Craz. W. Portugueſe 
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bea, . and Zambee, ONE On. -: 


| Mountains —Atlas | is a general name for thoſe ST Or 
from weſt to eaſt d Barbary ; the Mountains of the Moons 
m Lower Ethi P 


World, in Calera, Ke. 8 


Rivers —The Nite whict riſes in 'the fouth of Abyſſinia, 
and runs 8 Nubia, and Egypt; the Gam- 
bia, Senegal, and Niger, in roland; with many others 
of leſs note. It is very remark that the Niger, after run- 
ning about 1120 miles almoſt due weſt from its ſource, loſes 
itſelf in the ſandy deſarts, Te IP I 
courſe to the Atlantic Ocean. 


— bee. of Afica—The frface of Ae 
to about 1 oo ſquare miles: great S 15 com 

fed wp bo booty ror} Bm bat wha whe ſhores, dl the 
banks of rivers, it is very fertile, and, were the inhabitants 
induſtrious, might be made to produce every thing neceſſary 
for the comfortable ſupport of lite. The number of inhabitants 
1s eſtimated at 150000000. In the northern parts are many 
Arabs, deſcended from thoſe who in the ſeventh century made 
great conqueſts in Africa. 'There are many forts, &c. on the 
coaſts of Africa, at ahich-the eee on ſome trade. 
The coaſt of Guinea is uotorious for the unnatural flave-trade, 
which ſtimulates the princes of the-adjacent inland nat: 
wage eternal war with each. other; the unfortunate 
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whom the Europeans barter the moſtrifila of thets e own manu- 4 


factures, © The ſlaves thus purchaſed, or ſometimes ſtolen, are 
carried to the Weſt Indies, and. fold at high prices, for the | 


purpoſe of cultivating the plantations there. The interior 


of Africa is almoſt unknown, ee eee 
tte ſeveral nations contained therein are variouſly e in 
- different maps and globes. The inhabitants of ſome parts of 
Lower Ethiopia are affirmed to be anthropophagi, or people 
: who feed on human fleſh: the Jagos and the ſubjects of the 


8 ee are, particularly, Rid to be cannibals. Theſe 
s eat the carcaſes of their deceaſed friends, and butcher | 


5 97 ir tables all the priſoners the take in war. The foil, 
- of that part of Africa is extremely | ent" 
ſome excuſe may be made for ſuch ſhoc practices; | 


2 creatures being reduced to the dreadful alternative of = 
evouring each other, or of periſhing by hunger. The ſouthern | 


| inhabitants of Africa, or — —— affers, who were heretofore re- 


reſented as a ſpecies between men and brutes, have been 
tely deſcribed by M. VaiLLanT, who reſided ſeveral years 


4 _ them, to be honeſt, fincere, and hoipitable, in an emi- | 


nent degree; and he ſays that they are treacherous only in y 
proportion as they are connected with the Europeans ſettled on 
the coaſts. None of the liberal arts and ſciences are to be 


found in modern Africa; though Egypt, Ethiopia, and part 


of Barbary, were anciently famous for the ſkill and refine- 


ment of their inhabitants: the two former places had their 


preſent names, ànd the latter was called Carthage. The go- 


vernment of thoſe parts of Africa which are not ſubject to coun- 
4 2 in the other quarters, is generally monarchy. The chief 
ges are. Coptic, modern Greek, Lingua Franca, and | 
pol 


Several Engliſh noblemen and gentlemen have for- 


med themſelves into an aſſociation for the purpoſe of exploring 


: WF now . and no ** eat, or what? is much worle, - 


the interior parts of Africa, and have ſent out perſons on the 
buſineſs. It is hoped that their attempts will ſucceed, and that 
by their aſſiſtance the long · neglected Africans, being impro- 


ved in induſtry. and art, may be enabled to furniſh additional | 
articles of proviſion and commerce to thoſe which their coup- | 


ſell, 
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of. the European lan- 
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rude ſcuri „would become an part of th 

— the reſt of the world, near * centre of whi 
e OT OE LN 


| > 


tor 


* 


* TY, -þ 


4 « * 14 2 * 


s * 8 . 4 
o : 4 : » 9 a ; 4 
— * * AS a * Ws ot * — + * . he » « — 
„ ks TL} 8. 40 : 4 MER 7 c A. | W ; 526 i 7 
£ RF - ? 4 % 5 * 7 2 ff 2 "2 w # . * 1 7 1 ,. 2 * . 33 XA a S. 0 . 
a Sn © 5 93 : — 1 
4 5 5 % 
3 5 : x BY 
k ol 1 £ 8 5 * ” * 


Tn P Mr o 1 1 A 
» bs on N , R 
7 7 7 , he} 2 | Sis * Is... * 7 F 5 * cy 
E25 + # 18 12 7 | p 


America. All that x part of America which hes northward of 
the Iſthmus of Darien, is called North America, and. all ce 
n of the: tans: in called. South Americs. !_ K Det, od 


NORTH AMERICA. 


119. - Noah 13 extends from te 8th. to the 78th. 
degree of north latitude, and from the 54th. to the 168th. de- 


Font of weſt longitude. It js bounded, on the north by the 
orthern Ocean; by the Atlantic Ocean and the Gulf of Mex- 

ico on the eaſt; by South America on the ſouth; and by the 
Pacific Ocean on the weit. Its length from nozth to ſouth i is 
4870 miles, and i its breadth from eaſt to welt 3680. | 


diet arts cones u North Amaia | 7 
15 NEW BRITAIN. 2 . 


a country nes round Hudſon's Bay: and is alſo'called the 
country of the Eſquimaux, comprehending Labrador, New 
North Wales, and New South Wales. The whole of the eaſt- 
ern coaſt of North America is ſometimes called the coaſt of 
Labrador, from the original name of part of New Britain 
undaries The Atlantic Ocean on the eaſt, and the Gulf 

St. Lawrence and Canada on the ſouth. The limits on the 


veſt and north are unknown. 5 5 | 
Fovernmens, | 
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ſo ndaries. abo, 5 : 
New Britain d Nun Sestia on the Kat: the United State 
S on the ſouth; ; and unknown Indian nations on the weſt. © bf 
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Wien „ N.  larktwde,/ 
lg 
on the north; the Gulf of St. Lau- 
rence and the Atlantie Ocean on the eaſt; dhe ſame” ocean @ 
= and the United . wet. 
overnment—A colony 1 
Rehgjon.—Doftrine of th Church of of England. © 


wh le 133 UNITED. 8TATE 6. 0 
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1400 miles 300 and 8 N; Hit 
"_ £2259" Thomeen] 3 —__ ® 
Boundaries. Canada and Nova Scotia en d north; the | 
Alina: "Ocent on the paſt; Florida, on "the" oath; wil | 

Theſe "Ih Ha ere hirtoen fn mms; in the following ns order, | 
from north to —_ 712 


1 Gaarke — . 


13. Georgia 


A 


ncan colonies were e W 
the Britiſh empire. 
Government. 


—Democracy. 


24 & WEST. FLORIDA. 


819 and 91 W. 3 8 


55 miles 
25 and 320 N. latitude. 


ps 


vey 
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e be Atlantic 
Ocean on the eaſt; e | 


iſiana on the weſt. 2 
Government.—A colony belonging to Spain. 


Chief Giese t, 


Auguſtine, in in Bait Flo and res. 


n, 
MEXICO. 
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125 N: 8 
e 1189 W. longitude. 


elch 3 1 ] berween | 
New Albion on the- north: Louiſiana, the 


Boundaries 
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175 


5 5 


I þ i * : 
* 1 * 27 1 1 HEY + 


— 5 4 - * 1 


. eο Aen. 8 


Gil of Mexico, he a enen 
America on the ſouth; and the Pacific Ocean on the weſt. 
The northern part is ſometimes called n ou the 
| welt of which.is the Ne ö 


.  Government.—Su to: Span. 
; S ee 9 DO * 5 
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Links: . an tug 6 N. W 
Breadth 650 3 88 and 102 W. longitude. 

Boundaries. Unlænowyn nations on the north; the United 
States on the eaſt; the Gulf of Mexico onthe: 1 
75 Mexico on the Weit. 1 
. ae to Spain. 
"Te © "Religions. Popery-and pagan. 
Chief City —New ew / Orleans. 


The country on the north of New. BY — 
about 499 of N. latitude, and being about x000 
caſt to weſt, is called New) Albion: the inhabitants are not 
ſubject to any European power. The north-weſtern parts of 
North America, which are not included in any of the fore- | 
ing diviſions, are ſcarcely fo much as nominally known to 
; e, or to the Americans on the eaſtern ſide of 
the continent. . There are ſeveral independent nations of In- 
dians ſtill exiſting on the borders of the United States: the 
Principal of which are, the Algonquins; Hurons, Outawaes, 
7 is, Abnaquies Iroquois or Mohawks, and Cherokees. The 
_ welt coaſt of America northward of 419 N. latitude, was ex- 
plored J ee Cook in his laſt voyage. Though the 
country een the Pacific Ocean and New Britain, part 
which is called Fouſang, is in the poſſeſſion of the natives, 
yet the Europeans take upon themſelves to decide with what 
nations the inhabitants ſhall trade. A diſpute on that ſubje& 
at Nootka Sound, in latitude 49 33' N. and longitude 1269 
48 W. urged ä * in 28 2 
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Beſddes the e e de oceans, ao followings 5 we. 


belo to North 1 ſome of WES are large ſeas, 
thoug] they are not ſo ſtyled. 5 3 


Gulfof St. Lawrence between Nos PAR and Newfoundland, ; 


Gulf of Mexico. North and South America. 


Gulf of California. Mexico and California. 
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Hudſon's _ « New Britain. 
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Population, extent, Kc. of America—Americs was firſ 
diſcovered; on the 12th. of October, 1 CnnISsTor RI 
CoLumBvus, a native of Genoa, in I . firſt place he 
landed on was Guanahani, on efite Shows thai There 
are about 197 Ces A RN ſurface of America. 
Its vaſt extent ſouth occaſions a very great vari- 
Fo Nee Almoſt the 
. whole of it is fertile; and South America produces 
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ful drugs. It is le that t America was peopled from the 
in latitude 650 3o'N. not exceeding 60 miles. In 719 or 29 - 
the ice extends from one continent to the other, as it 
does in all higher latitudes. The number of inhabitants is eft- 
mated at 1509960000. In the United States, and the En- 
gliſh and Spaniſh colonies in North America, the inhabitants 
are chiefly deſcended from Europeans, and are not at all in- 
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circle contains the names of che 32 points, as in the mariner's 
"compaſs; the next has the figures of the 12 ſigns of the eclip- 
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*grees; and, laſtly, a cirele containing the days of each month, 
winch the p ſhewys the ſun's place for any day, 
er form a calendar. The order of the above 
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age, which are fry uber to ſhew its place in the ecliptic on any give: 
day; but each day contains only about 12 15“ inftead of 139 10%. A 
table to anſwer the ſame purpoſe will be 3 in the fourth part 
or this work, with Its uſe, &c. : 
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circle being uſe an der enen uus of th comnen 
- On the terreſtrial þ ub | 
| mates as mentioned e, and We 
e 
ways ar art. 78.) There are alſo two _— 
"ia. from. each of which the rhumb-lines ' 
 fKuface of the Beſides theſe there are, pc eee 
xid zone, and, within each of the frigid _ parallels of la- 
binde or declination drawn through every z and on the 
Se nin dvr dro b. 
month are-engraved, ſo that the ſun's declination on any day 
Is equal to the diſtance of that day on the meridian from the 
pole, Same of the meridians on the globe are graduated, par- 
- gcularly a quadrant of that which paſſes throug k the ninth 
hour en the equator, the numberin in 
the arctic polar circle: a hw el 


by ang He gebe in te Bye; 
| Az additional apparatus are, 


1 A fender bag meridian moveable about the pole, 
> 3 1 wer eto gr ny yr nb erg 
hy in re int on on 
lobe this ide fs called an angfcia 4 and 
— the moon, a planet, or a ſtar, as the 
| 2equires; on the terreflrial glode it is an artificial horizon, anl 
has ſean of the principal points of the compaſs cut on it 
2. A ſemicircular wire over the equinoctial or equator, / 
with a ſliding index on exch fide of the braſs meridian, point- 
NE a res Ce 
A circular. wire 18 degrees below the harizon, and 
pln: dhe ue of this is to ſhew the limits and duration | 
crepuſculum or twilight. 
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ſurface of the terreſtrial globe, on a plane; repreſenting the | 
forms and dimenſions of the ſeveral countries, ſeas, rivers, &c. 


| vith the ſituation of cities, mountains, rot apes . 
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Maps are either aniverſal or particular. | 


Univerſal maps are thoſe which exhibit the whole ſirface of 
the earth; and particular maps are thoſe W exhibit ſome 


£3 


particular region or part thereof. * Tas EL 
| UNIYERSAL MAPS. Hat: 


13 2. The moſt common projetion for theſe 3 is the Niere 
gau hical; but in this or any other projection the figures and 
nfions of countries are neceſſarily much diſtorted. A kind 

of projection called the globular, repreſents places in a more 
natural ſhape than either the ſtereographical or orthographical, 
and — the diſtances may be more nearly eſtimated by a 


ſcale of equal on this than on the other; bat, wih a 


knowledge of rojection of the ſphere, diſtances and * * 
of poſition on the e other kinds may be determined with 
greateſt accuracy.“ ENR oo - grand the Project 
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Altitude of every ſtar is the greateſt when; it g inates,. 
++ Uts,deprefſion, below the horizon is the greateſt when it comes 

© - 9 the oppoſe tag of the meridian, - Hence it may be in- 

ferred that the altitude of a ſtar is greateſt when it comes to 
the me 1 of any place, (the les of the earch excepted, 

For there its — 4 is ſubject to no variation); and in like 

manner that the altitude of any ſtar, which ſets not, is leaſt, 

and the depreſſion of any ſtar which 4 ſet, e when 


A eee e en 
75 28 ER us Ig 9. . SO 5 ? 1 *. 1 
. e Pforosfrion IV. Were. 
- „ 8 HEY 3 „ A 


_ 1 7 A Is diſtances xc, cr F 12) on che meli 
| ns en, on each hide of it, a ftar has equal altitudes EG, FH. 


5M eee et 268 d pep 8 60 {ph i 
pe Randy the-meridian, the arcs of the horizon 2, and 

| el of declination acs. Then by art. 158, 40 2 

| ry. and by this theorem Ec or; . AR = FB; 


moreover the angles à and 8 72 by the p prineiples of 
BH 


ſpherical tri gonometry, and AGE F are Haley angles by 
art. 92. heyelore the perpend n 260 ane * "PH are 
| 18 cv. 1 85 323 7 OM . . 


54980 2 


Prorosr ION v. Problem.” oh 


1 To find the meridian-line, or the regeln oft 
plane of the meridian with the ria, 


rect 4 varpendicalar, 5 ern 18 ola 
eircle drawn” on a Ne „ and 12200 x) 
before noon, when the ſhadow o the top of the ſiyle is exattly 
in the circumference of the cirde, 2nd ark; the point, as at 
e: again, after noon; obſerve the point y; at which the ſha- 
wow 1 * e 9. 
pea 


* 
— 
0 


* 
W p 
— 


GLOBES, MAS de. 4 % 


4 


ints ac and ar, 5 9 AD dean the le formed | 
y thoſs nes vill be the meridian | * 


8 e r AC l PIE Minds 
lengths of the ſhadow of the ſtyle at the times the poin ts cand | 
r were marked; therefore the ſun when in rend fes circles o 

poſite to thoſe points, had equal altitudes; and conſequen 


| by art. 161. the meridian lies equally between eee | 
| but becauſe 4p biſects the pa, 4 car it lies equally between 
the points o and v, and is therefore oppoſite to the 44-9, inp "7 


Ps it is a continuation of the IS © dae * 
Prorosrionm 9 + 4 Fall. 
2 35 | To find the latitude of a place. 9775 75 Et 


| Obſerve the greateſt and leaſt altitudes of any lar which 
never ſets at that place, and half the ſum of 8 alcitudes 5 


vill be equal to the latitude of the place. 
Demonſtration. —The ſtar is in the meridian of hs place at 


both the times of obſervation, by art. 159. Let the circle an, 


(fig. 13) repreſent the meridian, and let sn and rn be the great- 

eſt and leaſt altitudes of the ſtar above the horizon ho; then be- 
cauſe the, le r, which is alſo in the meridian, is the point 
about the ſtar ſeems to revolve, it muſt be in the middle 
between the points s and r, that is ry = ys; therefore ur, 


nr, and ns are in arithmetical progreſſion, and conſequently | 


ns + Br 


, SRO vil. 8 Te 4 4 
164. To wu the declination of the fun or of any far, , 


Obſerve 3 its b altitude at any place che latitude be 
which Is Knowns the complement of this is its n | 


14 


D HP, nen e 


. GLOBES, MAPS, 8. "OR 


—_— 


and is called north or fouth as the Bar is north or ſouth at the 

time of obſervation: then, 
8 . When the latitude of the place and zenith-ditance ef 
 - the ſtar are of difterent kinds, that is, one north, and the other 
ouch, their difference is the declination, and it is of the ſame 


| n when that is the greater of the two, 
g He it is of the contrary kind. 


4. Wien the latitude and the zenith-diſtance are of the 
. fame kind, that is, both north, or both ſonth, their ſum is the 
WAN fame kind with the latitude. 


3 


tion, —1. Let t (fig. 11) bv the wig or . 
and a a flar's place place in the meridian pac, when 


1 ; alſo let eq be the ; 
then wille a (de de d tion) be Zet (the latitude) — at 
. again, let b be a ſtar's place in the me- 


ridian, when the zenith © dibance i thy, greater, then # b 
| be— t e: and it is obvieus that in the former inſtance t and a 
| are on che ſame fide pf the equinoctial, and that t and b are on 
tie contrary ſides in the latter inſtance. 
2 Let d be a flar's place, having its zenith · diſtance of the 
— ſame kind with the latitude of the place: then de dt + te, 
aud che declination is of the fame kind with the latitude, be- 
"3 W Ex. v. 


| Example —Sippoſe on February 12, 17 90, the meridian- 
altitude of the fan was obſerved to be 24® 208. at Ipſwich, in 
328, N. latitude; and it be required to determine its decli- 
NS PRE UE: Here 529 8, the latitude, being taken 
de fone dc nap ounces the e 22; 37 is 


„. 1790, — dra of 
the Regulus, in the conſtellation Leo, be obſerved at | 
Ar 289 2, 31, what is its declination? _ 

Here 380 29, the zenith-diftauce, being ſabtradted from 51% 
— Te of London, leaves * 2 { 00 northern 


on Regen, | 


- * 


1 as 


' GLOBES, MAPS, && _ 1 


| "46k — ej gredh ken 
3 both of whit, 


on, © equal to wice the d- of dl. 


166. Without a quadrant the akitade of an objeft may be 
taken to a confiderable degree of exafineſs as follows : - | 


SO 


to the zenith, and having placed the globe 
92 r NO ES | 
rich miy be knowy by the falling of the thadow dl 5 
der the meridian; find on the 

cle which davides the light part of the 
132 ls Hom the upper pole i 

the upper edge of the ſun, from which if 16 minutes 
| r the minder will is | 
rearly equal to the altitade of its centre. | 


To find the fituation of the 3 
part of the globe from the dark, hold a pin between that circle | 
and the fun, and the end of its ſhadow will be in the circle. 8 


| The fame may be done for the moon. 


* 


WM ee ot u 25 tiny be G. und 
exe near the ſurface of the — 


| 117 ſun” 8 altitude. 


lateral figure AHG, E and 6 


% - a F . J : £45 
Ng N * s X ay * s ind 1 1 
N FR 3 
5 


01 OE 8. MAPS, OY 


you can jute 
far over the globe, and the diſtance of the ze! 


point on the globe which is touched by the Ie be. 
„ m_ your eye and the ſtar is equal to the ſtar's x org 
we 
hs be ee by che clouds. 


ſame manner the altitude of the endure gre 8 


On Adams's „ Mea, b x 
ted for the purpoſe of taking the ſun's altitude; 


Por mance 

m doing which the'north — is elevated 665 32, and that 
_ graduated quadrant brought under the ſouthern part of the me- 
_  ridian; then the northern part of the meridian being turned 
- wawards the ſun, the degree on the quadrant ſhewn by the cir- 


cle dividing the light from Ou os or ne 


:.. Bp 


That © a ſad a ih are edt bo hs 


| ade of the object may be evinced as follows: In fig. 4. 
let zor repreſent the meridian of the globe turned towards 


the object, c the zenith, and E the point in which a ray paſ- 


. the object touches the globe; then the tangents on 


EL being drawn interſecting each other in K, EI will 
repreſent the ray, and G x the horizon: and in the quadri- 
right angles, EAG T EHC 


z night angles; but xzn6+Gnr= 2 right angles alſo, 


therefore EAG+EHG=EHC+GHl 3 and conſequently; EH 


_  Heing.. ſubtrafted from both fides, xxao=0nr : but the for- 
mer of theſe angles is the arc of the quadrant, or meridian 


ſhewn in the Rating method of the altitude of the 
fan, &c. and the latter is the altitude of the ſun; &c. aboye 
WIN + en eee 21 corre 


* Poros rion, VIII. Praun. 


4 


Ns The fan's declination and the-obli of the ap 
tie being given, to find its right — 2 | 


ptic's As the ths of the ate. af 
ation: | Isr9thofine of the decliation nation: 


Ms rh So is radius, 
5 8 ih len. To the Sov ache engine. 
: cir eng nearer equinoctia | point. 1 


Theſe 8 1 = caſes of right-ang Hed: ſaherical 


trigonometry ; and by inverting the order 25 their terms, the 
declination may be from the A of 155 2275625 
and the loagitade, or Ache aſcenſion. 15 


. 


.1790, and what is its place for the fame time ? 


4 | 5 
As tan. 24 28 9.657618 © TSA. cake Sims 


2» 


. | [369*—33%46% 07 326? 20. 
A fine 230 2% + The ſan is therefore 15 £ 


To ſine 13 70 55 9.369236 o preceding Aries, that is, 
Se is radius 1 


To fine: 350 39 9. 769118 


Proro rien Ix. Prom. 3 
1 5 1 : þ 


FS * 4 S * 2 
; * 18 Sag 


a 7 
8 


w reduce. any number of hours into degrees of the equate '- 


will be hours, 
 Mukiply 


Example. "What is the ſun's right aſcenſion on, Februar 12. 5 


To ſine 13. 36. 93814650 of the ſun from Y; but as its 
80 is radius - + » I0,000000 declination will at that time 
| —- | be found: to decreaſe daily, 
Io fine 330 4% 774387 it is 3 it approaches ., 
N e e re its fight aſcenſion is 


. 00 N 1 nin 2 


166. To dare the degrees Sag ve into ems; « 


Divide the drirech of the equator by 1 5. and the quotient * 


* 
4 
= 
— 
* 
- 
SF. 
* 


„ GLOBES, MAPS, ac. 
| | Multiply the hours by 15, and de oda 
Ie reaſon of which is, — 24 hour choqu pr 


26 0 


4. G. . e 
Poros 1o X. Problem. 


169. To f To find the right aſcenſion of a lar having the a 
right aſcenſion gona | 


Ler- id of a well-regulated dock be fer 
es wes the ſun is in the meridian, * 
it is by the clock when the ſtar comes to the meridian ; this 
time reduced to degrees, and added to the ſun's right aſcen- 
Bon, will give that of the ſtar. — on 
rs er e phe opti. 


at 


* 


6 LOBE * * APs, & , ws 


n Admit chat che tar Regulus comes to-the me- 
CC 
17% and let n aſcenſion, be zoquiees. | 


| Tho gow tina i 12k. 2am. aker the noon of 8 

. And 12h. 12m. are equal. to. 1849 0 of the equator, | 
- which added to 3286 20), the fun's right aſcenſion for that 
„ got from which niaraſh afof, aud the re- 
mainder, * is the right aſcenſion required. 


Note, The right aſcenſion of heavenly bodies is more ex- 
_  aQly determined by help of the tranſit teleſcope; the man- 
TI 


cribedtin p. 86 of Vince's Aſtronomy. 
| ProrouriON XI.  Problent: 


FREE >.> The declination am ke aſcenin of far ding | 
given, 8 


The declination of Regulus is 120 ES ö 
md age e 1 38$'; required is Jade an 
8¹ 


Let the circle r ce (fg- F | 
yas the equinoCtial colure, ꝝ & the equinoctial, and en the 
ecliptic, the points , A, o, of which are the beginnings of 
Cancer, Libra, and Capricorn, reſpectively, alſo let u be the 
ſtar's place: then will ax, or the angle Ar be its right aſeen- 
ſion, reckoned from Libra, and p the complement of 1 its de- 
. ; therefore in the triangle rn 
are given fun-, e angle FPH, which is = AK + 
E. go” K PP, to the obliquity of the ecliptic; to find 

fide En, . is the ce-latitude- of the , and the 
_ e e diſtance from | 
ancer. 4 7-4 


| * 


- the perpendicular ws ben u 0 d. circle n 
As 


= 


Po gan 


„ enn 
| Are: FR © 65 0 0 


Tecs 55238 9.703749 


. Sois . 7 1 10.637213 
To wa PM hs 9" 10.34 
e FA Therefore 405 


of 
f — 


ws 1-7 


ese 29 
4+ 650 1 


Io ſme pH 77 1 9.988753 5 13 ot 
1 $7 „ 1 FPH 2 22 9-935914 |.1 ſign 270 13 


9 8 2 22 
** SIN * 25 
83 * f 

"% "v3 4 c ” hs — f * , 
£7 4 
J. 5 > 
1 | \ 


c 0]. ai: cos. . e "0 


To cos. rr 88 57 Ns 04: 
80 i cos. TY 1 9- 351540 


To ©08. yr 89720" 7.996555 
$5.55 fs x Sees 


1 — 


89526 


» 
* Ps — 


Nu, If FH had been e 


ö 232 wy 
0934 = the . 
5 1 . : „ 
2 Ts % X 8 * nf 7 c * 1 3 ; 
MP3 SS po. 


* "MS, . 3 than oo the ſtar's 's latitude 
: 2 . rr 90, and 
_ of. a different name from | 
: ; 22 85 2 298 the -declination. 
| As fine bn 89526 9.999979 ] The fats lorkitade 55 


Can» 
cer, that is in + gh 13 of 


| To fie rn 57 13 9.924688 L 


* * 


In a ſimilar manner it will be erg = he the: ane of 


figure to find the latitude and longitud 


e of any- ſtar, when its 


declination and right aſcenſion are given. But the follow- 
ing rule, which was communicated by Dr. MasxELIYxE to 


Mr. Vince, wil 5 the tne TR. in > & Woke _—_— 
way ö 


Aas, By: ne, tangent, Ke. are + meant bean fine, lo 
3 | OP Kg apt tangent, . 


1 


i oF 


The fine of the right * + bein. e 
1 of arc I, which call north or ſouth, —_— as 


the declination is north or ſouth. 
Call the obliquity of the eclip tic ſouth in the fir 7 


de. of right aſcenſion, and north in the laſt 6, Ler the fun 


0 


of are 1 ＋ obliquity 'of gerte 0 
arc IT with its proper title. 
3. The arithmetical of cos. of ＋ cos. 
arc II + tan. . eee = tan. ol the longitude, - of the 
ſame kind with r eee 
g0?, in which caſ- quantity of the ſame kind with 
T. A 2 | 
4. The fine of longitude - tan. Wege Te e 
titude, of the ſame title with arc II. 


Mete, If the longitude come out near o, or 2 1805, 2 
the ſine of longitude, in the laſt tion, ſubſtitute tan. 


longitude + cos. longitude. then the laſt operation 
will be, „ * cos. OO * e 
tan. latitude, 7285 ; 75 2 3 
The example i in N at article, when per 
formed according to this rule, nn 2 
Sine of right aſcenſion 23 9. 70374 2 
_"Cotan. of declination . , . ., 8 85 
Cotan- of are. 1 JR 24 31 e Ag, 
Obl. FE. e 
1 x! Fa CE TITS | 
Arth. comp. of cos. of ET 0.041035 
Colme vfarcII .'.. +. 9.999929 


Tan. of right aſcenſion. 5 9. 767834 


Tan. of longitude 1472 13 'From Arits 9. 908796 | 
or 48 27 13 anſwering to 270 13' of Leo, as before. : 


Sine of longitude . . . 9.733569 
Tan. of right aſcenſion .. . 8.263115 . 


Tan. elaine fouth 0 * e 


By 
bs If one be 0 and the other ſouth, the proper ticle is that 
belongs to the greater of the two. 


; + * : 2 o 
Fr IT 2 
r ** 8 


in catalogues; the 


5 228 | 


e ory _ ae 
longi o 8 

culated, and their magnitudes, characters, æe. are Ciipoſed 
| of which is the Britannic, 
r. FIAusrTENZD, and 


collected chiefly by 
beginning of the year 1687. It is from this catalogue that 

| latleudes and Jongitndes of the ſtars „ Rex's 
new edition of Chambers's Oye I 
e nn EE Le oa 


Prorcrrien Ar. 


1 The latitude uh gl of horny ben 
2 to find 3 its right- aſcenſion and declination hay 5 


Example. Required the right a ia "MN 
Sirius, its longitude ** 2B 11 155 and latitude 39. 3208. 


Let PQSE, PAS, Qs CB, and 5, A, e. & f. 14. repre- 
ſent the fame as before; and let s and d be the fouth poles 
of the equinoctial, and ecliptic, alſo let 5 be the place of 
Sirius; then the perpendicular DL being drawn, it will be, 


8 « 10.000000 As e. or 29578 9.808819 


To cos. 50 11515˙ 9.991574 | To cos. 8L 73 2 l 
: Soistan. 6050 2 [rene ee Fe 3 


11 01 49055 10 974955 | To cos. 5s 73 35 9055737 | 


„50 23 28 
| 5 Therefore 90.— 73160 
$L 73 23 [a2 withs declination ſouth. 


£ And, As fine 92 72 37% 0 2.88 986 
To fine . 50 28 9.88719 
| So ie fine SGD . II 15 9.29023 


ö To ſine vs „ 9.1955 10 


. Gel M A 85 de) 


| This avight þ b& is the right aſcenſion 
if ge? the Alſtante of Cancer ban, aft 
will be 999 1 for the right -aſcenſiont f 8 


F 


Pt. Misr nds general rule 6 as 2 6 


1. Sine of longitude 4 cotan. of Aa 2 en. of arc 
I. which call nbrt > or ſouth, according is the latitude is north 


or ſouth. | 
2. Call al the biiquit 7 of the Spe unh in che firſt ſemi- 


circle of longitude, and ſouth in the ſecond. Let the ſum of 
arc I and obhq: to their titles, = arc : Ef with 


its proper title. 
ent of coſine arc I T cos. 


- aa arithmetical con 
arc IT + _ of longi — = = tan. of right aſcenſion, of the 


ſame the — gitude, unleſs arc II be than go®, 
in whit 24 of the aff uantity found of the ſame kind with 
| | the — muſt be ſubtracted from 12 ſigns or 3600. 


The fine of right aſcenſion + tan. arc II g tan. of 
declination, of the ſame title with arc II. Ir. e 


Ni, If the right akcenion ne : "a 


1 1 Of near 00, or 
for the n in the laſt operation, 
me 97 Rag of eu geen ight Pere 


-+ cos. right aſcenſion. 
2 3 — 1 15 ny: 8 an a og | 
A. 1 of the FR un ag a 0 . 
Sine of longitude 


; 4 
; 


1019 15. g. 991574 


OCotan. of latitude: . 


6 of arc I ſoutt 
Obliq. of 208 no 


Are 11 


39 32 10.083381 


Bon 5 10.074955 
23 28 


FD. | 


& Sod 285 185 e = 
T7 AF © CR, 1904701338. Wed: 1: 


. 10,999 g 


3 er 
. 2 bt 9 2 ow 2 
2M 2 1 5. F 0 15 £ 8-4 28 
9474842 
£4 £ 2 FL 2 8 F r * 
2 1 


* ö 
3 1 4 
2 | > . * i * * 
C * 
3 1 * 
r een r 
| | 


PART) Rare 


REVIOUS' to the FEI of the 2d it may 
be neceſſary to obſerve rg when the celeſtial globe 
, the ſpectato muſt ſuppoſe himſelf to be placed in the 
centre; and in n UR the terreſtrial globe he muſt imagine him- 
elf fituated on the ſurface. The motion of the celeſtial globe 
is always towards the weſt, that being the courſe of all the -4 
parent motions in the heavens, which are repreſented by the 

turning of that globe. When the terreftrial lobe! is uſed to 
| ſewn what manner the ſun, &c. enlighten the different parts 
of the earth, the motion of the globe 1s towards the eaſt, the 
earth's real dinrnal mation being in that r 4 a 


PROBLEMS on the CELESTTA L GLOBE. ; 


33 Pf J. 05 REY 2 
173. To find t the nem aſcenſion and declination of a fa 
_—_— * the ſurface of the glode. ' 


"Bring 


7 OQ& wy 


— 


AAGILERE „ 
A $35 * "WP "FEM . . 


” 3% ku 42 by. / "wy 1 
4 75 24 1 1 # 3 2 15 


then = 2 * 42 e A does the equinoc- 


tial, and; the point of che meridian cut by he ſtar, gives its 
declination ; and the degree Ace l Li dg ich comes under 
the n re with the ſlar, is its right: aſcenſion. . 


"Apt. What is the. right aſcenſion of the | I Shale, in 
the conſtellation Canis n major, "and what 1 is its declin * 


. 433 e Right ak 3 , 


B 
Declination . . 16 25 South. 


b Wber is the right en of the ſtar Arckurus, 
in the conſtellation Bootes, and what is its declination? 


2 ee 1 . "Right aſcenſion 21 10 32“ 
7 Deeclination .. 20 18 North. 


8 7 


N ote, "The 1 of finding a ftar's right aſcenſion and de- 
clination, by obſervation, is taught in art. 164 and 169. The 
uſe of the declination 1s principally to find the e of pla- 

ces, the method of doing which will be taught farther on: the 
uſes of the right aſcenſions are, to find the time at which a ſtar 
or planet comes to the meridian; to find at any given time, 
how long it will be before an celeſtial body comes to the 
meridian; to determine in what order thoſe bodies ne” * 
meridian; 8 a nn 


FFT 
1 70 find the long gitude and latitude ofa far, ts Fo z | 
Fix the centre of the 3 of altitude over the ple 1 


the ecliptic in the ſame hemiſphere with the ſtar, and bri 


graduated edge Ai the ſtar: the degree on the quadrant cut by 
the ſtar is its latitude; and the degree © 8 ecliptic cut by te 
_—_— is its longitude. 8 


"Os: 


or * 
o „ ry 1 
E42 = 


E 1 


* 
7 6 N 13 8 


a . 1 1. N 
Itudi 422 32 Nor 


E 3 en is wal bode, i jt of 
von in the Ad- ee F 


Lange. \o i 

"I E N dec. 
Ne, The OE of 3 itude gar "OY | 
of a ſtar is. taught in art. 170 2 e is to fix preciſely | 
the places of the ftars on the globe, &c. and'to N the 
lanets and comets to the bac alſo to find the diſtances 
tween any of them; and „ to determine whether 
they have any motion, whether " ſtars ' 2 or ne 


; anes appear, & &. . 140550 
. reid m. | 


The Aae and cn n. hs a tr be 
G2 betrgt . of oh ; 


Find the right aſcenſfon on the equind ial, bn wii it to 
the braſs meridian; then count from the eg ino al, on: tie me- 


ridian, the given dectination, towards her le which its name 
denotes ; and the ſtar _— this 3 pong will be the required one. 


Exam 1 1, What ſtar is thay. the right. be ſome of which 
ran; and declination 82 27'S? rgh =. 


Lhe - Rigel. | 


Dina 2. What ſtar is that aich has 130 4 oo af- 
cenſion, and 3221. N. declination.” © bing 


Au. Quidar, Note, 


uſtralis 
142 19 


#7 Mg # + 


PROBLEMS. W 


Mere, B this problem any Mar, Pabet, 3 body, may 
bei In on the globe, when its 15 e and de- 
5 W E 71 5930 4 bi PRES; 


enn no rendes „ e 
1 . 1 N 2 

178. Tofnd Geplatt of planet 1 ESR Hil 

declination 3 io longitude and true for the th ne wor oj red 


Fix the centre of the quadrant of nde over the po 2 
the eeliptic, and bring it to the given longitude in the 

tic; then reckon the latitude of the planet on the quadrant of 
28 from the ecliptic, and bet. OO mall foaming ee. ; 
repreſent the planet, an rought, to 
—— its a right le nſion k and declination may be foun 2 
in problem 1. | A 


 Exziphle 1• Reciuired 3 of Vemis for H_ 25, 1790, 
alſo its right aſoenſion and declination ; its W 8 
205 23 and latitude 1 


Aus. In a ſtraight line between this Pleiades and Meakar, 
2 ſtar in Cetus: 9® from the Pleiades, and 14 from Menkar: _ 
its is right aſcenſion is 4 40, and declination 150 19 N. 


9 


Example 2. Required the place of Mars, with its right af. 
cenſion and declination for October t, 1790; df are 
being m 170 3* and latitude ©? 37 8. 


Ain. Between the Southern Scale, Io Libra, ant Scorpio: 
| its right aſcenſion is 2245 255 and its declination 7739 5 5 


Note, By this problem any celeſtial body may be marked on 
the globe, when its latitude and longitude are gi den. The 
latitude and longitude of the planets, and likewiſe their de- 
clination and right aſcenſioũ are inſerted, for almoſt every 
day, in the Nautical Almanac, and in WrirTg's, and 
ParkE ** Ephemerides. | 
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A aid! Penk Ver, W 1 i. 1 
in - wh asd. 41 aff wa ern} a: ad 


177. 10 a the hat un's place in the cle. 


13 the day of the 88 the: calendar on the horizon, 
that day in the adjoining circle is the ſign and de- 


and againſt 
£51 \ which, the ſun is for that day: this being done; find the 


134 


A 


and degree in the eclipric on the ſurt C of the globe, 
©” and this 0 O's PORE The be bee NO 1 5 
. VV 
Kaul 1. | What i ch fan's place fe March zoth? 
I Vogt CAE. oor eee death. 8 
rent 2. War is the fun? s 158 for } June TY 
e 1 72 
Ars. n 130 57 3 Fes 0 1158 . 


Ne. f agg gg fd bp neger; 
art. 164 and 167. ee 1 
the following. 


r botp ! | PhonLEM Vi. 


178. To find : an right acenFon and den for 
| T7 ny F” * 5 


45 eee being br t to the me- | 
ridian, the degrees of the meridian interce between the 
equinoctial and that place, are the ſun's declination for that 
day at noon; and the degree of the equinoctial cut by the me- 
ridian, when the ſun's place is e it, will be its right aſcen- 
you for the n time. oP 8 


; Ecanple 1. | Required chef's declination and right aſcen- 
1 | Dectivation oh 15 11 14 N. 
Right aſcenſion , "pF «27 30 

E m_—_ 


PROBLEMS. 5; kt 5 


asbl 2. "Required the ſun's dech at 
ſion for December 1ſt. I ; . 


te Fs OF bn „ £5 * 

8 Au. Das . 2 94 INT 
Nek aſcenkion 3 424749! _ +> 
Note, ef rigs 3 
o obſervation; methods were : thown near the conan 


— ae N 1 
3 Did Pan vn. 25 45 1} &D OV 
BIA 
179. The 5 of the month being given, to » find : at what 
hour any ſtar comes't eee a 50 DEED 
"LIE ei E Nein 1 "by engen 


Bring the ſun's! place to che 9 ks che index to 
XII * o'clock; then turn the globe till e e 
meridian, uh index wil point. to the time. e 


Ex ample 1. At whit time does Vega, or Lyra, come. 
the meridian on the 15th. of Auguſt? , 9/1 i þ t 


Aut. At 45min. : t 8 1 in the evening. 


Example 2. At what time does the brighteſt of Niete | 
come ah; meridia on the 14th. of pen 1 is 1 


% 


Non - 


Avus. '" At 4 in the; worning, - WES 


Are 


The method of performing) the firſt example without the lobe 


The right aſcenſion of Vega i is 2760 5 and the fr fu 8 rig 
aſcenſion 5 ae wen day he 2 1 3 "he baer en 
Wie $4.4 e . as deen 


pe EIT a Antti. 


— 


WM This X TIA vin repreſent the non or me Steen. day, T7 
by it any other hour may be diſtinguiſhed to be in he morning o af- 
ternoon accordingly as it is pointed to before or after that XII. This 
direction ought to be remembered; for it will prevent a confuſion of the 


| twoſets of hours on the hour circle, which often N « beginner, * 


+ See the tables at the end of this book, K $67. 


5 it may be found an the calendar. * e en 


1 e 


the former leaves 1310 for ve * > rioht 
58. N. Freduüced £2 IL > 2 es N | e de 
which the tar comes to the mer ſun. 45 


Note, * n 
for an on the meridian, AY ee e of 


Se a plac, tanita cdogk,; c. 
be . VIII. 


180. To find on what tay © gen far will come to the 
TE gion hone. 


Bring che given At, to e 5 bet ths e 
the propoſed hour; then turn the globe till the index points to 
XIE af Wen -, and obſerve the degree of the ecliptic then at 
the meridian; . 


"Example. 1. On what day does" Artturus come 0 to the me 
1 121 5 Ben 


"tb. March eth 


G „ wo 


* 


e Ol What day des Col Leonis, or Regul 
come to the metitlian, ar 8 in the evening? , 


Au. April 21ſt. 
The * example wrought without the globe. 


Te dare abt aſcenſion is 21e 32; to-which add 1350 
the degrees Tg bo 9 houn, the time the ſtar is to 


* 4 — WC gp —_— 
o 
» - 


4 


*By knowing whether the given — be before: ar ne Goth noon, 3 1. 
vin e ehfy to perceive which way to turn the globe, that the pro- 

per XH may <a pointed 'to; for the globe muſt be turned towards 

the weft, if the given hour be before noon, and towards the caſt, if 

It be after noon. 
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before the ſun i 3462 S 
ane. Meri before the ns » Lt rm. E. 
hy „ „ anſwers to — 


1 eee a muſt 


ſubtracted from the ſtar's night A 


Nee, | 'The ufs of this problem is 205 ob what night * 
eee 


Prosa IX. 


181. To fn the merit of the an n . 
place, an an given dar: = 


17 Baiſe the evat 1 pole; or that which is of the ſame 
mae with the Ini „ as many degrees above the. horizon 
ö and fix the quadrant 

over the zenith of the globe, that is, over the de- 

pr be, er e which dee th ap 


ke, and being the ſun's s place in the ecliptic to the meri- 


= Bring the quadrant over the ſun's place, and the de- 
. ee 


Au If hs hour-index — now ys to XII 80 and — 
north and ſouth points of the horizon be placed in the me- 

_ ridian, pointing towards thoſe points reſpectively in the hea- 
vens, the e ae-odjatied to: the tate 
. 1 In placing the 
globe by help of the compaſs at the foot of it, allowance 

| onthe aadadorchexeoton —„-—-— DR 
* Laney. between 23 and a = 


0 the 6 
Rs LR — een, meriia-aicde on May 


4. 57 55 8. 


5} 


— Example 


p 01 B I. E * 85 
i CY 
* 1 75 3 E >. 4-4 ; % * - * r 
2 What r .n; 7; TE JONI. POR asf. 
2 Ts the bas an-altitnde on 

7. N 3 1 2 k = 


* „ NN 8 1 * + . 
3 n * » 


. 13 * 
. e 4 | 
D _ Ns i 4 Py 1 
. i a Mt 2 55 FRY 2 aun * > "3 V1 hk ae OL, fy 544 


erer * Bi 
nt 818. An., 5 A 
. — 
. C24 
: . 


* 
.. 


"Id. © 
* 
md 
2 
— 
PI 


. wild. 44 o& * ; 
A 14 
« 


Lot Its 


en oY Torr, I 7 * A 


their Poigy is the zenith-diftance of "the lame kind » with the 
dechnation. _ 
2, When they are of the Gale kind, has de is the 
zenith-diftance; ich is of the ſame kind with the declination 
when that is the greater, otherwiſe R name. 


ebe . i EO let t be the zei | oF the place, 
1 W Pink "a meridian ; then 7 4 ae 
"4 Let t be the zenith, and d the fam or ſtar when the de- 
. is the greater, den t Net let a be 
the fun | or ſtar when the declination is the leſs, and then t a 
te — ea. Phe determination of the name of the — 


Dr Ne de 


3 


n We firſt example. The declination, 1g 2, Wing fab- 
tracted from the latitude, 510 31', leaves 320 * | 
diſtance; the, meqgdian- aletnde 3 Is | therefore 577 55 8. 


©. »+S x RY + I P > a . 1 | P 1 < 2 TR : * . 
. R ; "EW | 1a KO cies 2 41. 141 . = l 
8 
BL | - 


F B28. 3 bun. 8 meridian-dhitads 3 aye being 22 
to find the latitude of the Fe ene 


i 
® 


A Beibig' whe! ſun's: place in the 0 a6 the" . and 
elevate or depreſs the globe till there are as many degrees as 

are equal to the. meridian- altitude intercepted between the 
dw place and the north or ſouth point of the horizon, as the 
caſe requires; and the elevation of the 5 above the horizon 


Sn 


ee e e ? 


| | is obvious from the figure, and from art. 164- 


Example 1. Obſerved PRO * 


of May, and found it t be 420 13⁰ Fan latinade. 


„be e k 24s 40135511533 aß Srl iH 


* 
a6 1 5 of e nN n arms 10 d ben If 
Aas 2149 f of i} af - 


4 1259 11 eu del 
Example Me What is the latitude of a place ur which th 


ſun's-me a « ititude on Avguſt's ch. id, 
Wes 1 6 1 "LIN" X44 Þe5 97 784 53 N ; 2%; r4 N Ids bd 36 * 2 res oof 
4. 15 15 N. ens 211 jay 61 1 3-1 CH, 
Ef 0% cob at 2711 is d 54s 
The e are the rules for finding the latitude by obſer- 
ving the ſun's meridiat-altitade, and, as well as thoſt in the 
foregoing; problem, are applicable to the moon, any fixed ſtar. 


11 5 115 


or planet, — its declination «41275. 764 [gens ery the 


neten Ay fo eee . e Syed t 
8 T3613 25 <A vos L 21 
Rule 1. When the A 9 


different kinds, their ſum is the latitude, of the ene 
the e 55: f Fs, 

When they are of the ſame kind, enen Þ the | 
wi of the ſame kind with the declination when that 1 is the 
greater; gthrrwiß © 16. e mee, „ awins Y. - 

77261. Y 404 2 
Demonſtration 1. Letz (fe. 13.) be the zenith, and a the 


bun place; then zq, the latitude, = Za-+. AQ. | 


Let t be the zenith, and a the ſun; then 1 


_ but If t he the zenith, and a the ſun; then t 
and the determination of the name of the latitude, 3 


pI 


In the firſt example. The 'zenith-diſtance, 4 50 Fr” S. added 


to the a 19% 30 N. 2 Eins 657 171 — the Ta: lati- 


titude of the 
1 dra A 5 Dnt G 6 bivide's * 
1 1 diy Late ** nn, XI. t 991.3 eee 


1 


183. To gad at what time the fun is in i hea, th day 


I . 
e > 472 


2 
= nen 
1 Havmg re e 4'EP} 8158 E We pix A 
| i BY. | 1 75 E MS ane SS: TY "T4 24 05 21 540 BUS op Fa I Th 
=D {4 — If the latitude and declination are of one kind, brin 
1 the = uadrant of altitude to the eafterii point & the horizon, aw, 
R e ann e ider 


1 | 17 the; hatitude and dectins uon are — kinds, 
_ bring the quadrant to the weſtern p int of the horizon, and the 
- 2 Dams in the ecliptic oppoſite to the ſan's place to the pint of 
; pi cm x 3 and then 18 ig Aon will ſhew the hour. 
WITH 18 . 3 uin een 5 * . 


a Na The reac of the above Gibson is, 8 
ſun is in the equinoctial it riſes due eaſt; but When it is in 
de pan of the ecliptic which is towards the elevated pole, 

14 - It riſes before it is in the eaſtern vertical circle, and therefore 

+ Its place is above the horizon at that time. On the con- 

_ "trafy, when it is in the other part of the ecliptie, it paſſes 

| te eaſtery prime vertical before It riſes, d it is evident 
_ that the and bon poſite Ears „ then be int 

bar > tg the Horizon. © 


25 ; e. Fe 2 UF 14 
7 8 1. . Nes ime is the fo US en 
on May 7 ö N 
+4} a e Bo bk T1 4 e OI 
Ha . ae 1 eee 70 
To EY — F. | 4 1 


. S 


— r eech. 
ÜöꝶẽW ee e ah l 


"N 4. gh. ꝛomin. 

5 Cle lasen er the l cunne. 

Let che circle zonP (þ, 15) repreſent the — EE 7 the 
north pole, 2 the zenith . n 
vertical zx: then in the ri right-angled if y_ triangle zr, are 
given: zp = 3829, the co- latitude ace, ard PL =70* 
3X he co-declination rene; whence e „ 1 

tim 


. „ 8 ROT 


n, 


"gn; whenee me find the ſide ax 22.43? 29%, the n 


OY BS? wake 


1355 üer 19 4/7 75 A 2 MEE I-47 


London, on the 1ſt. E, at 10 in the morning. 
e, Animark . 4 3% from 8. 10 E. 
1 2 2 1 on ce Oy PW ON. ws ' 


* FP 


RON 
x Rome, on the 2d. of December, at 5 in the x morning. : 
APIS] ee 4) APA URS. Los eee 18 
Ant. Azimuth - 609 to! from N. to W. 
Ar 17 Altitude — 4¹ 1 


21459 1 K oled of the brd ern. i 757 
ne 2 82 14 
$ Let u, in fig . 15, -be the ſuw's place at 10 oel6ek; Far} fer 
the — Nl. 8 2 through it, and alſo the vertical 
circle 21 N: then in the oblique triangle zH are given, the ſide 
27 = 380 29, the co-latitude of the place; the angle 7 = 
ol | the hour-cirele from the meridian ys; 
and the ſcle 5 2 745 , the complement of the ſun's decli- 


TL "ts when frm r ee 0 
the eaſt, and is bu 


* 4813 ft, 


SY £4 - 


| 2 1981 | TW 


4 


| iber Ace 55 
xa. the. Cs 


10 26 50 10 F©= 901 dd c 


8 ps, Ha aa Ain ho mr, 


* Example 2. What lber is if 30} Sidon, when the aximott 
194 crys $7 en dene ee ae 0 


1 13 Jar Inv: 4 be Etz wa oz! 5 


7 34 


5 543 8 19min. bal z in the morning. 


Ain va. 


= * Calkulnion'of the. firſt-example. 


In fig. 16. L is the ſary x the north ple! and 1 the zenith: 
| conſequently 2 S 53e 55' the co-latitufe;, ys ='110® 52, 

the yan WEILL IPE 999; and Wc arglg . 130, the 
azimu uth from 58 orth : es chat angle.» is found = 59* 
33 or 3h. 30min. the houts before, Hoon. ct 7512 - 19 2 


265-4 e - i La a5: 12.,3004i4-02-90: n — 5 


7208 


* - 
8 


New, When the ſun's declination is of the:ſgme kind with the 
* latitude of the place, amb the grentöt (oFthe}two) the fin 
1> has the ſame: azimuth tie in "the — W 


on” — 


1 ** 


; | f 
* ' a k 
by 2 * 4 : s 
: « + g : 2 5 * 5 ; > © © 
| p B M 8 | | 7 
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the following example: At Madraſs the ſun's azimuth was 
obſerved in the Morning of June 15th. to be N yo E, re- 
| quired the time. The globe being fegtiged for the day, an 
turned till the ſun's place firſt touches the quadrant placed 
in the given azimuth, the index will point to 8h 52min: 
recede a little towards the eaſt, and then return again ao | 
the ſame azimuth when the index points to 7h. 24min. At 


 Madraſs the fun after ling: comes firſt to che gipen azi- 


math at the time which is here laſt found; but as as off" 
a, UC 


was adjuſted. to XII at noon, in turning it eaſtware 
ſun's place came to the quadrant firſt at Sh. g2min.. _ 


All this will likewiſe plainly appear by inſpecting the 16th. 
figure, in which x£@Q 15 the equator, a b the ſun's diurnal pa- 
rallel for June 15th/ ro: the horizon of Madraſs, the north 
point of which is o; » is the north pole, and 2 the zenith of the 
place. The vertical circle zox being drawn making the angle 


rap g 700, it will be found to croſs the parallel a b in the points 


d and d, through which draw the hour-circles, yds and yds; 


and the meaſures of the angles z and zd will be the times 


before XII when the ſun comes to the given azimuth. In or- 
der to find thoſe angles, let ya be drawn perpendiculartozpn, 
and in the right-angled triangle rz are given pz = 762 56˙ 
the co-latitude, and the angle z = 702 the azimuth, whence 


the angle zr is found = 58 9“: then in the triangles dra 


and oA, by help of zr, dy or DP, and the angle zya,. the 


| angle at r, which is equal in each triangle, is found = 11® 


2'; this taken from, and added to zy a, the difference and ſum 
will be 470 zb, and 699 11'=zed; which reduced to 
time are 3h. 83min. and 4h. 36min. and theſe taken from 1 2, 
leave the ſame times as above found. It may farther be obſer- 


ved that in the middle between theſe two times the fun makes, 
on that day, its greateſt poflible approach towards the eaft, 
becauſe its parallel and the vertical circle are at the greateſt 
diſtance in the middle between the two points in which they 
interſect each other: the time therefore at which the ſun ap- 


: rns. 
n "oa @ Jon, e Mile, 


F * aff 
* * 3 FL 3 ky th. Fi WF Job * FP £ * PAs 
» + > . 
1 . * N 
4 X . Y . "ad , ＋ 7 
n : & to #74 -» $5 i 1 18 
| , Fo. £ an $ "IS : N A 5 A: 2 *. : 3 > 
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? 3 8 SO * Z 


| 3x7; 

1586. RE eee er ep r by nighe, 
e e wry „2 V6 1h6 fi or flat, and the 
| . 


. 
1 


8 
4 * 


VVV op" 

Sees Lad que be eee 

of che eeliptic the fon is in, cuts the quadrant in the: given de- 

gree of altitude; then does che Ge ew the azimuth on 

for * at the __ time Kr FE. Index. mow to the hour 
___—_ CO} 


epi 1. . K in this confellitio 
Orion; was cifctved-ac Boſlon; to be 159,” in the evening of 
December Sth: e epn'r; and hat . ſtar's 
azimuth?” i Wee : 


| Time th. 10. and ls ee 8. x. 76 . 


| W 2. What hour of this 88 it at Rome, on 
Mareh 10th. When the ſun's altitude is Let ; and what is the 


8 EA | 8 => 


5 9 
; Fo 


A. Tie gh. gm. eber, gan 5 r o 20 5 
10 e e Calculation of the firſt example. 


The fan's ri kit A ehnbu is 25 50 20, this ſubtracted from that 
of the Rar (769 60) increaſed by 3 60® leaves 1809 46' = 12h, 
3m. which ſhews that the ſtar comes to hy ſouth' at 3 minutes 
after 12 in the morning. Now, let's, in 16. re preſent the 
ſtar's place, L the nenith of the place, * 1 the north pole; 
then PL = 472 35 the <o-latrinds of the place; /ys'= 98® 27 


the ſtarts. > declination increaſed by 900; and Ls = 75%, the 
_ complement 


. 


LY 


ig 
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complement of the ſtar's: altirage;. whenceve find the angle 
p = 609 4, or 4h. amin. which is the time the ſtar then wants 
of being at the meridian 1: therefote 42b.'3m-— h. zm. 
= Sh. Im. the time. — will ale — l 
WE IE. 3 , NN 


| Now, — he xt — VL FER 
the variation of the gampafs: for the ſuns tue azimuth 
being at any time detennined, 1 d poi point it appears in at 
| that time be obſeryed d dights fitted to the campabs, the 
difference between theſe imgtha, which is the diſtance 
955 8 e N 


Fist xvi. 


"oy; To find rg the night by obſerving when any 
two known ſtars have the azimuth, which may be eafily 
lone by holding up thread with a nd weight falleed to, 
between the eye and che Lars, | 


af ike the fur. 6 or: f > far, wad 
index will then ſhew the time. 


"Exam on the evenin of Mach I5 th. 2t 12 
the TE Bet elgeule in 0 Bo via of Orion, and 


gel in the heel of the 8 a were . 40 
in the ſame azimuth: required the time. 


Au. 8h. 47min. 


Zingdh >, 100 At Stockholm, on March 29th. in 0 . — 
ing, V Icair were obſerved 0 have 
muth: Ee ol time. * * oh 


» 4h. 2min. . . 


3 Calculation 
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the given azimuth; then turning the globe about, that point 


4 — 2 1 * 4 
2 4 7 * # * 2, 
F 12 
5 * ys 2 Ld — of i * £ 1 3 * 821 a 7 4 Y 4 * % " oþ# IR : 
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8 let no repreſent the horizon, and . 
50 quadrant of the n and y its north pole; B 
tar ia the ſhoulder of Orion, and n that in the heel: the 
vertical aan through the ſtars; the hour- circle 23 through 
GE oO And PR though the other. Then in the tci- 
angle ru ven PB = 839, the co-declination of the ſtar 
, e of wh ination of à increaled- by 90 = 989 2, 
and the — 280 54 che diſſe ence of the ſtars ri K 
aſcenſions 7 whenee the angle un is found = 30⁰ '8*: and in 
ern PR-= 989 27', 2 38 29, the eme 
: of the CC, and the angle "PRES 30 * being given, the the 
angle yz will be found 504% or 3h 23min. the time 
after the ſtar x has paſſed the 8 when both ſtars are in 
the ſame azimuth. And it may be found by problem 7, that 
| Rigel- comes to the . meridian that eite at Fh. 24min. 
2 Therefore Pk N 827 * 2 * = dh. 0; * time 


Pavan Kyi. 


1 [7 The latitude, and the ſun's altitude and azimuth 
being 1348 to find the day, and the hour. 


a N for the latitude, and er the 1 to 


of the ecliptic which cuts the quadrant in the 2 given altitude | 


"will de the ſun's place, 3 the day of the 
nh in the calendar. * 


Keep the quadrant in the farte” peice; : add, hte brought 
dhe ſun's place to the meridian, and ſet the index to XII 
"o'clock; turn the globe back till the "ſun's place comes to the 


8 again, and the index will point to the hour. | 


: * * = 
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<1 1 ry dis! 4 "tre ta 18 Sept 120095 430 high 
5 a its Taz es / e . hour, ; 
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I 4 > * * 8 
[ SD. g " . . 
* - — 53 ON : 
4 e f * 7 
n oft ' *. 4 1 . 3 
7 x * * ; > * * = 4 1 * b 
8 "= o 
# "x 46-4 3% 3 * 


{ho TH 128 * 


Xx 
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125 15 E fit $ den is therefore 195 | 
$, Ft to uly + vo and the e bine is e paſt 8 in the 


morning. 5 en 10 22 7 1 bea 's 4.44 2 * Das 8 — 4 5 22 385 bd 1 


Slay * utility of problems 13, 14, 15, 16, 25 17, is = 
very evident, as they furniſh ſeveral eaſy methods of find- © 
5 1 ig the . Bir b che heavenly bodies. The altitude of the 
bodies may be found: as directed in art. 165 and 166; and 
a ſimple apparatus for taking their azimuths may be made 
in the following manner. Deſcribe a circle of 897 g inches 
radius, and divide it into 32 equal parts, agel which | 
write the 3 2 points of the Mariner x ompafs : divide the - 
17 circle alſo into de grees, and place the numbers againſt 
| . every tenth of fen degree, beginning at the north and 
Re foul points, and 1 reckonin to the eaſt and weſt; the num- 
bering may likewiſe be gun at the calf and welt, and 
5 reckoned eau ee, the ſquth and north, this being the moge 
£ 1 — 3 the amplitude. Let this circle be placed in 
ea on poſi poſition, 22 the ia rr er ana i 
© 8 Sanne: . in 
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For — ple: the Bthakich of tte firs at Londbn on the 
Sdn e will be 
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Year, LES find te 
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ing 
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IT ſtars, one in e and ths other in'the middle of the 
* of Urfa major, are thus called, decauſe 2 


nne drawn through 

You 8 — 2 tar, in Viſa minor. 4 5 
t Ver to perfurm is problem des foms remark: . 
Ale is on he meridizn; the tix of which may de found. by 
7 a 
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M7 e 


3 In the north-weſt, and about 42® degrees high, is the conſt 


ern 


ore hogs 

be berry Ala the ff in n the wil mL 
thermoſt pain 13 dhe Altitude of ti 
CCC 


mmm 


weſterly, Rigel, th br ſtar in 
ſtraight line d;gwn f om N week n the mid | 

nis belt,; Hig hen th mille nd we 
| r called Bet elge nie. &. 4 W. and 45 above the ho- 
rizon, is Aldebaran, — — Aline join 


Jyades: 2 . Em "fas 
W. by S. point 


{ne drawn , 


5 
alio Kah u the two — in the extremities of — Bull's atoms. 


o 
Cygnus- 


1 The planes L che globe, by y 
jr | — K pk 
# | Paontgas Nx. 


190. . To fad he arr ablge: pon, Ne 
tude, and tune gf ciling, L; ID , 4 BA 


72 


55 18 4 
1 R TA 3 . ö 
f de for die our of vr," an 
| * . to the 8 fide of Cos horizon: 2 this pring the 
of degrees ces Interce rp between the deprec "6f the"equinoQial 
bon come to thi orizon” and the beginning of 11 is ed 
by fan's oblique er lee e e e Aunt oo: | 
82 number of degrees on the horizon 1 Ep 
Tha? the e aſt point: and the ſun's Place, is is tlie eaſtern era 


SIS + t 31 4 


» 153 "The hour neun by the inder ds wie | x fun's 
riding, 4 3-159 18 27 enz: 0 in 19 b ef 


ts " Example 1. , What is the fun fink? obiilive dba, oy eaſtern 
ry and ti time of f ig, on N 1ſt, ar Landen 


2 ” A 4 * * 2 
4 — 1 x = : * 3 ? 7 


Lo e., 2 Oblique aſctnfion © © 180 48 at adi 95 2 
DSI 2 4 5 is; . a. BAK 5 L 2 v 
7 8 1 3+ "0 Time of ing 4b — 2 7 5 
— 4 * 5 


* e 3. Reg waited the fan's "Wilkie btn, Alen | 
rwe, and time be of riſing, « on November 25th, at Glbratter 


1 05 | W * | Lu. Oblique nen 257% ot "M0 


4 | - 
. Eaſtern amplitude 26 9 Strat 
J „Time of ing 7h. ery ns 
1 * Calcidlaticn of the'firlt example. EET {6 


The ſun's Asen is 15%; N. and right afobhfion 360 
48. In fig. 15. let PQSE be-the meridian; E & the equinoc- 


*f #%5 


4 and north Peints; res the 6 o'clock line? let alſo 5 be 
t 


cn, or the arc CF, will be the aſcenſional difference, and the 
arc CD the riſing amplitude: to find theſe two, we have given, 
in the right-angled triangle cp, the fide DF = 159 13, the 
declination, an the angle c = 389 29, the, co-latitude of the 
place, whence er is 2 = 200, or Th. zomin. and cb = 
24 Us The aſcenſional difference taken from the _ 


3 2 for the 1 
taken — 6 hours, for the time of the ſun's 


riſing. The amplitude is — the north; it being always 
of the ſame name with the declination, becauſe it is the ſun's 
being on either fide of the equinoctial which occafions ityrifing 
. e and welt Far of 


2 Fe N — 
wy 


Nath 1. To find the — 5 aſcenſion 15 the right aſcen- 
ſion and che aſcenſional difference given. this is the rule: 
when the declination and latitude are of the ſame name, 

anke the aſcenſional difference from the right aicention; but 
when the declination and latitude are of different names, 
add the aſcenſional difference to the right aſcenſion. The 
reaſon of which is, becauſe in the former caſe the ſun comes 
to the horizon before the right aſcenſion, and in the latter 
the right aſcenſion comes to the horizon firſt. For the 
oblique deeenſion, the reverſe of the above rule takes place. 
2. Here is another method of determining the variation 

of the compaſs: for if the point in which the ſun riſes be 
thus found, and the point be obſerved in which it appears 
to riſe by the compaſs, the diſtance between theſe two * 
the variation. Wer n 51s | 


PROBLEM: XX. a n 4 


. 


191, To find the ſun's oblique deſcenfion, e * 
tude, and time of ſetting, on any given day, at 1 5 
place. 


| The folution of this ek Ze the s nar Ts 
going; excepting that the ſun's place muſt, in this, be brought 
„ as it was, 1 to FP 

eaſtern. | | 


Example I. Required the fan's oblique 3 5 
3 and time of ſetting, on July 19th. at the Cape of 


88 
L 4 Ans. 


| CS Oblique 4 5 740 | 
Weſtern amplitude 28 nofthward. 

: RY . 7k. 23min. 

; The method of eaelton, being ail 10 tht of th lat 

problem, is ortcted. | 


Pronuon Ndl. | 


1 


FRAY To find tho rifings ſetting; and <ulminati rad, | 
ts comituance above the horizon, 9 — 


— caller and woitern amglicade; for 
PEE eee 


. Adjuſt the globe to the flate of the heavens at X1! 
o'clock, in the given day. 
2. Bring the Ar uo the eaſtern mie ef the horizon: thus 
Will its eaſtern amplitude, oblique aſcenſion, among of ri- 
fing, be found, as taught of the ſun. : 
3. Bring the ſtar to weſtern fide of the horiz0n: "ad its 


weſtern amplitude, gue of Ro 


be found. 
4. The time of riſin ng ſubtrafted from that of ſetting, leaves 
above the horizon. | 


the continuance of the 
5. This continuance above the horizon, ſubtracted from 
24 Hours, leaves the time of its continuance below the 
horizon. 

6. The 1 to which the index points, when the far i 


-roaght to the meridian, eee 
T0069 6 ranged 


| Wa 


ros LANE „„ 


£ Mu The ane be 8 


eee [2 oy Wal "1 | 

Fan 1. Requited d üme that Bites alles ar Loxdows 
on March 14th. - alio the time it comes to the meridian, and 
when it ſets ; how long it continues above the horizon; like 
wiſe — nene e . be En 


C we 2qmin. afternoon. 
rr 
Sets at P wg 6 n= 2 8 n 
ih date indo — 9 

Its ahlique afcenfion and defoention a are i e 
nee = - CEC a ſouthward. 


Example 2. At the Cape of Good Hope, nie: och, 


| of December; what are the times of | Fonmliitt's .riſmg, 


culminating, and fertmg; how many: hours is it above the 
wry W 
amplitude? | | 


2. 
Its ware is 380 19 outhward. | 


Onleuion of he ft example 14% Joo 


The latitude of the place is 
S 16 

he ſtar's right aſcenſion - 99 

The ſun's declination . . . 2 = 
Whence we find the ſun's right aſrenſion to be 3549 35'by 
art. 167, or by the tables; wis ſubtracted from that of the 


ſtar (increaſed ys 360%) and the remainder reduced to time, 


gives 


— 


. | 


CEC ate w/e Lip —— 


. = which the ſtar riſes Deere Z 
A celle rds de drawn through o, then will en be e 
denon difference, Which we ſhall find to be 4 10 43 if this Ml 
de taken from en. co, the remainder will be 1 
„ .. ap inipaiing fi. the Fore 
SES . 20n to the meridian PES ———— — . 
3 * the double of which is gh. min. is the ; 
above the horiaon. Then, 4. 53min. taken from rhe time of 
| culmination, Fenn the time of its 5 
Aud. 999 2 z 45" = 120% = the oblique: afcen, | ns 
99 2 21 145-= 77 r7 =the- oblique deſcen, 1 
ie rl rude, . 190, e mer | 
4 ; » NE 55 PronLBM XXII. | ; 8 55 7 : : oy „ 
1 ofthe planet, de. Eno ns emo?" "OTE ; 
i Adjuſt the globe ws Hons of hs for chat _ =_ - 
| ; den br the quadrant of altitude to the zenith, and bring its * 
=. foot 10:thegiyen azimuth in the horizon, male a mark on the F#F 
3 6 *———ů— this will be the planet's T 
£ . bee ee 101 eee eee hk 
CO I ory 9 | n . 
5 If required, the tirade and l gitade may be found 5 
* Pr le c \ ALT e . . N 6s 5 1 | | | | 


„ Evaindle's. 51 Suppoſe. Meme — at London, on 
F March 13th. 1790, at half after 7 in the evening to be 51” 

high, and its eee 8. cee required i eee and 
* aſcenſion. 5 ; 


4 4 "_ 2 95 ; PR * L 8 * 
\ * 6 &# 
— , 
# 
1 74 
a AT} — paved 
. 


cn by n 


a. 5 
15 


Sog 2 eee 0c ey 8˙ nr 

Aol NP 1 zg „ Nighe acenfch ie er 4 5x 

2 The 965 et va dt ac 215 an rag; tonne? as 
nd 4 of che -ivſt-e: r d no bin 

225 2205 $53 10 HOLNEY HET: ad 3842 id ii nb dg enn 

0 p (fig: 5, ) repreſent the north pode, I the-zenith of 2 

London, an to lace; then in the triangle PZL are 8 

den E 88e £9. andthe er ee — whence Lr 

the 3 is found -and gien. 

229 77 What Mars wants ol Being tat the meridiàn. But 

the ſatz his time 11 29:50? pat the meridian, rand therefore 

142. Ther ſun's right aſcenſion. Jed 32, 09 

added 40 14 b art 169).igives-4962 50, from 

which ſubtract 3600, and We! remain er, 136956 1s'the-right 

Al of Mars. ; 

| 4 $63. ka, Bw] oe 05 vns Feb + Fats. St) n 221 

7 a farther application of this pi 1; let there be given 

the two followin a of t he comet of 17 59 At Ja- 

maick Kr L. a dhhe T- . 

che ——— jo ; 

eaſt: and again at Lenden on Mays, at 40@t qr nc — b 

titade-wad-16® f and 118 Azimuth 8437 W. Hefe proceed - 45 

ing as in the problem ui e halb find that its place 8 of | 

the firſt obſervation wasin'x7 26 300, rautlatitude 30 N. and ' 

at the time of the I, Bay es Chien 08. Sf : 

IIa fy” ot T4915 „CCC 109A: Vat 

Now Af the globe be moved up or Aon in dhe hoti20d,/ fo 

as to have both the places r in the plane of the ho- | 

nixon, that Lay will interſect the globe in the apparent path —_ 

of the comet; which being traced round will be as follows: 

Through tie tail of Capricornus, (the cometꝰs place at the time 

of the firſt obſervation) the tail of Piſcis Auſtralis, the head of 

_ VO Lay of Pas 3 gy 2 


* 
* 


mas tack of Eyes. cho comet flee 
. tr Or Lens don ae this lynn 


1 1 r 5 2 

be cad) — bp ceduminatnis — the hori- 
mae cally mak ISIS and will be 
mund to be 254: as the interval between the wo obſervations 
vn z days, it follows that the mean ee e eee 


. r ee ks 


8 4, . 7 +132 


et at ak. 45m. wn . een. . 
-' Irrihe morning... 


| «Eos may te path of any comet be found on the ber 


— 4 comet or — er gene- 
rue: 4 ftam ſurround the comet; 2 mz 
maybe in che —— — lines which join the 


9 this done by holding a thread þefore 
the: eye, and: 4 AN car agus che hee. and noms 


them having found ade \ 3 on the globe, extend wy 
—8 rhec through the oppoſite ſtars, as before in the heavens, 


0 PTV! eodery ene onto ranl 
| Prost XXII. 
Daſs" To find the length af the day mn aighs. | 


n. Hund tie üme of the Lan's riſing, wee double of which 
ic length. of the night. 3 
2. 


enen. 


the lag of the day... 


«Example 5. Whats th nth 5 


. 1 * * 
# 5 - 6, = bt * > 
«5» bon Þ * - * a ” ack ..* $4 — 2 - 3 1 + , WES 4 ww} 1 5 
* ® * 7 wo” 4 - * - 
2 „ 
- - * 33 p a 7 


0 7 * . " ry * 
* * T 4 C2 % . 43 + ; 4 £ 1 4 - 3 1 p "KO. - 4 4 * - — - a ” FF” ad 7 
x L * * 8 - 7 ES 3 + > : * Ti * 
- a 
« * 
* 25 * a 
: < "4 : — 4 
* — ws. 
s 3 


of which is 12h. 10 min. che ang 


„ . . 
45 weg ih K's las for the g tothe meridian, 
and Index to the hour of twelve. ay 
5185. * lobe weſtward till the index points tothe 
v2 of ſetting, W Sa equal to half the rx pn the Hay, 
ix Hos Rai ©. f reſs the pole till the ſun ae 4-54 
jaltia ſhe welterd the of the rizon : fred wall the US 
of the pale de equal io the Leine of th place. 


' Note, When che day ai rc 16 Now eagle ice 
is 'of the fare name with the declination ; but when che 


8 ; * 8 fy PETE [4 - 
* wo 8 * 
* : * 
45 \} 
tf 3 it, 
; 37 p 
> * — 
4 * 
19 4 4 
1 ” 
£ f 
{ 15 5 
— pt 


desen 


* | vr 
py Me in 9345 6˙8 8. 43 


: 3 is * Jo 2; be Ene 25 T * e 1 
* St TORRE ente th. a wr vil 25h 
n Sr 2 r 
3 VS 5 __ 6, in 649 * . 


ale f. | 


* 
's 


+5 > 
©; 0&1 
P. n 
3 


1 3 5 
. 
4 


* 


% as, 
x * 


FY 
teckee.! 78 oY 


T0 FS. + 
In fig g. 15. let 8. Fee the gg ate Oy the 


; ä Foy, * 


| rin) then in the ri 


ven TC=157 che aſe : 4 El ang TM=219\54 
he declination ; whence the angle c Which the horizon 


8 is fund =57P A 5s Ahe co. 


BL 7 4 ak 4 SGT. bg r £64. Fee 1 5 


DE Nath, By this Problem may be found at hat e : 4 "> 
Attitude any ANON We 7 be 


made uſe of. 


4 


The following table 7 1 r n 85 of che longeſt "RE at 


nes: clima latitudes ie Linants of 
the . 5 e Di * ba * * 


» 


"rs; | long day at ; mate. 10 geſt day gase 


t-an led Feria triangle TCM are 


SS ond Ac Xa 


It appears fr 
che longeſt 277 any N r 420 1 75 1 de 
bled, it will the climate; "and on the mon, Tl | 
hours be added to the half of any given climate the 
be equal to the length of the longeſt days. For an _ 
in the firſt caſe, the longeſt day pris ee 
fore 19-—12=7, and 72 =, "the climate. 62 2009S 


By iy e e ay Janes oath ; 


the longeſt ds ay 
is in any given place, by looking for its latitude in the third 
column, and the e the day will be found in the ſecbnd. 
Thus W gn er e r 1 
nearly. „ 6 BE bee * . 

. EE v, debate, 10 


196. T6 find the latitude of thoſe N in the ** 1 
Zone, where the ſun * not ſet for a given number of days. 


Count ud many foi: eng wake Moline 
equinoctial point, as ere are units in half the number of the 
ven days ;. then bring the point of the ecliptic, thus found 
gren meridian ; and us diftance from the Pale will be eq 
to the latitude of the Places oe f PH, 
SE) a 6% A 


Vote, The 1 Ou method is but an eee | becauſe x 
it ſuppoſes that the fun advances in the ecliptic, one degree 


every day; whereas it is 365 das in g 2992 h the 
ahole 3609 of the ecliptic OE Gn! 


Example 1. In whos. lairude does the fan thine ontinu 
* * the 12 . . ee iy 7775 


* * 2» * _— 7 7 

2 3 » * = 

2. P : 
a ; , F 
8 e : , + 27 
* : * p ; ; # 1 
*; 4 

» 


nb 32s 2 ——— 
| IR 599000 W 


Ant. in "I" 30 


he horizan. - 
; 2 ht ay aa 


1 


the place, therefore * Is SETS 


| and 2 7 to eee 23 Sees * 


— . 
e 2 ath-cl „ 


S1 © 


. 1 * 4 „ 


4 Table of the ml ce. cated 


, OY 1 ſun's duration Antitnde- ei. Aun' 8 N 1 * 


— 1 % 1 Month 1 670 41 . 4 Months 785 30 
big l. 2 Months 69 48 f J e Menths J 84 5 
3 1 3 Monchs J 73 371 8 Months J 90 © 


* 


Nr 


| Noe, The mera of din ing this and | Ee 5 problem 


M$: eee e ied be Top 0 
* f F v3 Wa Pra XI. . are = 


= 


197. The Jatirude of a place 3 in he 8 frigid Zane 


Deing given, ST Ge Mint when the {on begins to a 
r ene ee 


Length of the Tougeſt day or night 3 a 


1. Rectify the globe for the latitude, * WA ho aſ- 


wending part of the echptic, (chat is, the femicirele intercep- 
ted between Capricorn and Cancer) to che uth part of the 


horizon: obſerve the degree of the ecliptic which cuts that 


point, and find by the calendar when the ſun is in that de- 


. ree: which will be time r to a in 
1231 inning to appear 


1 
2. Bring the dee en _ of the eclipte-t0 the ſame 
Joint of the horizon, and dhe a 3 in the calendar . 


oo. =o buys 


1 


de ae 91 6. el te fun ue. "at n 


r the aſcending. 
nt of the horizon, and the SED 50 0 che RET noted a 
25 will ſhew when the longett day begins. y 

4. By bringing the aſcending part of the ecliptie to he 
ſame north point, we Wall! Und; in the fame NR when the 

bo tx car OY rer. pee ts Wh; AG TEA A1. | 


Note, When the PROVO wy has place is tithe fouth fi " 
20ne, the half of the ecliptic between Cancer and Capi. 
corn is the aſcending part; and throughout the problem 
| Inſtead of the ſouth point of the horizon, the north ye 

mult be. uſed, and the comrary- *- . 


Exanifle l. When does che fan begin to e be the 
horizon of Soulh-Cape, in Spitſbergen, f its latitude being 76® 
N. when does it begin to diſappear; and What is the ages of 
the longeſt day there ? 


Aus. The fun appears ond? hb hotizon on EINE 10, 
and riſes an We daily till April 27, after which time it 
continues above the horizon till Auguſt 15, when it a 
begins to ſet and riſe daily till October zoth. and Then 
it rifes- no more till F chrogey 10th. Therefore the ſun 
is 110 days with the inhabitants without ee ; which 
time may be called their longeſt 1 | 


nter 4: © tw 
| 1 2. When does che ſun begin to appear {ation ths 
horizon of North-Cape, in Lapland; the latitude of which is.- 
729. when dots it diſappear; and how Opp; da 8 are the 
nhabicant without ſeeing the ſun? - | 


Aus. The ſun appears on January 23, and riſes and fer 
daily till May: 11; after which time it continues above 
nf till ugült 1; then it riſes and ſets daily till 
vember 13, when it entirely diſappears till January 28: * 
* of the longeſt Fr is Peony 77 7 days. a 


820 


= 5 PROBLEMS. 


FOYER 2 n 2 
B which be its horizon; and the tA of the meri- 
12 in which it interſects the horizon will determine the quan- . 
tity of the arc aq, the declination of the ſun when it begins 
to ſhine conſtantly at the given place; this is equal to the co- 
latitude of the place: therefore the Sectioation, in the firſt 
example, is 14 N. anſwering to April 27. The ſun continues 
above the horizon till it has paſſed. through Cancer, and return- 
ed ſo near the equinoctial point, as to have the {ame 14 
N. n hich is on Auguſt + | 
„when the ſun's declination is 1 a bn, it ceaſes 
hg: 3 5 October 30: and when it has paſſed 
Capricorn, and has the Ts 148. declination, which 
FO E eu eier 10, it will 11 2. 01 the horizon, and con- 
tinue to riſe and ſet ell Apal 27 . 
above given. | 


* 1 6 Cad — * * N 


irrer 


2 | PROBLEM XXVII. 


198. To find the cegre of te die which riſe or cn 
with * ſtar, at any given place. | 


Rectify the globe for the latitude of the pl 2 0 bring 
the given ſtar to the eaſtern or weſtern fide of the horizon, and 
the degree of the ecliptic which is cut tp _ Tae oo of the 


Horizon, is the degree required. 


24, X Example 1. What degree e of the a le 
Mith the brighteſt of the Plei Pleiades or ſeven ſtars? . 


* 


oy _ 14% 44 of Taurus. 


P n of the ares 3 me wi 
I 
'# + 7<C ; 


_ 23% 3' of Tana: 


622 g 8. 3. 


Calculation 


PROBLEMS. rol 


| The far, 3 n 
532 45 from which and the lati of the place, its oblique aſ- 
denſion is found by art. 192. to be 209 47'. 7 et gre} 
the equinoCtial which riſes with the ſtar be c (fig. 18); and 
if ac be made = 200 43', a will be the point w 

and ecliptic croſs each other; rh x which draw 
* ecli tic DF; then x, where or croſſes the horizon, is the 
f the ecliptic which riſes with the far. ; 3 


e triangle ABC, AC is given = 209 235, the 
oblique. 1 . e 4A = 23 28, . 2 ob- 
of the echptic, c = 141? 31, the lati- 
wie of th place increaſed by 900, whence as is found = 44 
24, the diftance of » from a, the beginning of Aries; conſe- 
Tn riſes with * 
is "IF 44 of Tanten. 


ProBLEM XXVILL. | 


1 . To detennine dhe time of any ftar's es and nin | 
colmically, and acronichally, at any given place. 


1. Find by the laft problem, the point of the ecliptic which 
riſes nd by th 2 that which ſets with it. 

2. Seek in the calendar what day of the month agrees with 
the point of the ecliptic that riſes with the ftar, this is theday 
on which the ſtar riſes coſmically ; and the day which agrees 
with the point of the ecliptic oppoſite to that which is with 
the tar, is that on which the ſtar ſets colmically. 

3- Theday in the calendar agreeing with the point of the 
ecliptic which 8 with the ſtar, is that of the ſtar's acronichal 
m_ ; and the day which agrees with the point in the eclip- 
2 T 

far ries acronichally | | 


M 2 En, Example 


„ 3 PROBLEMS... 8 


| Frample i. on what days does the brightet of che &ver 

fears riſe, and ſet, coſmically; and, on what days does it riſe, 
* Eu n. at London? ix M RTE Bj Wc 
LB) | 5 * * 11 r 

. n . 
0p THIS, E 45 Sets colmically on. November 23. 
BRiſes acronichally on November 6. 
o Sets acronichally on : May: 2 70 23. 
an eee FR bur eee 

| CT. and, on | what 1 RN n n acroni- | 

2 | 5 Be ves 7 6h & <1 

an 4 + ' Riks ent) n. j 

„ Sets coſmically on 

FIRE Riſes acronichall 

"Wo: 


E ed. 21. 


The point of the 2 . xe with the ſtar at Lon- 
don, is found in che preceding article to be 140 44 of Taurus; 
and by a ſimilar method, only, uſing the oblique deſcenſion we 
call Ad that the point of the ecliptic which, ſets with the ſtar, 
is the 1K. degree of Gemini; and proceeding ee in tho 
1 8901 N will be found as 8 W e 


Prenrz XXIX. 2 14 | 5 5 


= | 17 200. | Todetermins the time data . ro he- 
EF. — at any given place. 83 | 


mY 
14 


Kectify che globe r 0 
139 Bling the . to the eaſtern ſide of the horizon 
1 and havin 15 axed the quadrant of altitude to the zenith, turn it 
about to the weſtern ſide till it cuts the ecliptic in the degree 
to 1 the ſtar's light requires the fun to be W See 


art. 156. 
3: Mark 


5 4* 


SF. amb Sp RJ. n= | 


5 PROBLEMS,” 


tic, as before, and dhe degree of the ecliptic which is oppoſite 


| tot, will ſhew in the NCAar the time time of the re 28 
| N. are F „„ ES 3-0 0 5 2 F 
| £ . F > 1 « 0 4 « ; 3 * 

- ** "A 


58 
= 


— 1. 408 what FOR Sirius; or r the Dog. lr, 110 
belxeally, at London and on what day does it ſe 128 
ee eee e SU 20s e ee PRO 


12 Wy" 


"0 
> 


. , A. ' Riſes heliacally-on . 27. 

* 01 f be | oe ann on 9 28. 
. 2. + Ow whe hoy does ArQuurus riſe heliacal 

Jeruſalem; en en whey þ enge * Foy 1 probe the - 


_ ? SHELL | : 


- Aur. Ries en e, . 
Ms Sets re ert on November 5. 


| Calculation of the firſt example. 


By proceeding. as in "bs ro8th. art. we ſhall and that the 
| point of the ecliptic which riſes with the ſtar, is 1380 29 diſ- 

tant from Aries; let that point be repreſented by x, 42. 18) 
ud let x be the ſun's place at the time the ſtar riſes heliacally. 

3 Bk, which the ecliptic makes with the horizon, 
| equal to aBc, and may be found in the triangle 45 = 539 
40. Then in the right-angled triangle BG, are given the 
angle B = 53 46, and the fide ox = 129, che Ns 4448 0 

hon; whence the ſide nE is found 14 56'; this add 

| 1389 29's the ns 3925 which fo ming of Aries, 
ſum is 15325 30 25' w wag ne, wane. * 
W ar = | 


M3 „ The 


- 


166, EE. | PROBLEMS-1 


4 The descending point t of the cali — 
D - which > 
the arc of the ecliptic. 
| ſets heliacally; and che remainder 385 J ſhews the ſun's Ne 
to be $9 of Taurus, A 5 


Now, "About 19:days preceding . 
far, and 19 days preced = ſame, are termed: the dog - 


169.7 


days; theſe ſhould therefore begin on the 8th. of Auguſt, 
and end on the 15th. of September. But in our 8 


their is generally placed on the 3d. of Ju 
. theirend on the 11th. of Aug uſt, 2 vident, = 
account of the preceſſion of 2 equinoxes, the heliacal ri- 
fing of Sirius is later every following year than it was the 
preceding, and that n the ſeaſon called the ca- 
nicular or dog-days, muſt ALE more towards the 
winter months yearly. It is that in- different 
_ latitudes, the different poſitions of the yaa pe wy an 
W | | 


PROBLEM XXX. 
201. re 
By the common globes. 
5. eee e 
hour, the ſun's place being at the meridian. _ | 
2. Turn the globe weſtward, as allo the quadrant: of alti 


_ tude, N ptic oppoſite to, the ſun's place 
cuts the eee eighteenth degree above 


the horizon: n time when the i. 


light commences in the morning. 

3. Taking che point oppolite to the fans bring it to the 
eaſtern hemiſphere, Har pa apc yt meets with the quadrant 
of altitude in ; the eighteenth degron, 3 te index ſhew 
the time when the twilight ends, | SS 


7 SY By 


beneath the horizon at the time Mee 
Are e Fe A0 8 1 


Ogg gn g ee. 


FEE 
ey 
* 
— 
4 


| ReBify the i xlobe for the noon of the ves" day 
ans the callers 40 ede 


g of twilight: obſerve, i j in like manner, when 
» fe CA be ee e 


Dada He eds tive dee eulen, and 6d, 
at I on, "on the 19th. OOO 5 

Au. Begins at 55min; ee 
9 Ends at min. e 1 evening. 


SPP Calculation of the firſt example. 


Let de (fg. 19.) be drawy . to the equator EQ, at 
the Aan, F 20 2 g 3'. the ſun's northern declination; — 
er de Urn per to the Mn Ho, at the diſtance of 180% 
the ſun's depreſſion; then will 5, the interſection of theſe, be 
the ſun's place at the beginning of twilight. Therefore in the 
triangle yzp, we have given the fide 2 = 69 7', the com- 
plement of the ſun's declination; the fide pz = 49e 59, the 
to- latitude of the place; and the fide 25 1080, the diſtance 
of the ſun from the zenith of the place: whence the angle 27 5; 
which is” the time from noon, is found = 138 +48"; or gh: 
15min. which ſhews the commencement of twilight to Pa | 
45 minutes paſt ; in the morning. And becauſe Rs fun is at 
the ending of twilight in an hour- circle equally diſtant from 
the meridian (by art. 161. ) twilight ends at 15 minutes paſt 


9 in the morning. 
M4 Dn” EN - Note, 


7 - cauſe the ſun's: dally n motion qa by N to 5 
- . ;horiz 9, and conſequently the dan con ples throuph th 
the horizon. In the . is 
cau ſun's daily motion 
e 


2 


This 


IS 5 5 bent 


22 


ON "Boy 


z » 
7h 


n motion is ſo. 


g j > © 18 * "+ 7 -F 
* * K — 4 * — Jo Þ 2 
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26 3 ; 3 2 7 ; * I . | N . 5 
202. To find o on what days in any given 
ig. 2 32, the twilight * to ene nos cents to con. 
eren 581 16 lr "PTY OO Ee ROW 


BETS | eee 


$ *£ g 2 : * 
ok 1 I 
2 £ 


4 
4s 7 » 
T 1 „ — * * 4 * 
. wm © BIT. 


S 


 Eleyate the 21 990 the. 1 and * f in what two 
ts that ſemicircle of the ecliptic which is in the oppoſite 
ſphere, are cut by the meridian at 180 above the horizon: 
the days in which the ſun. is in the two points of . 9 
8 unn to e now uche are ee bo 50 


* Adams's globes. * 


35 Elevate 


| ti | | * th the: creppl | I | 
== —— þ __—— l; itude ig north 3 
ks ina the W renten bebe Gra 


. 15 | 15 

i ds ITS 

4 1. 7 . apr od og | continge al 

night at 1 1 on wee SITES continue 

the whole night? - A ie 15 en 1 I | 
athoonar 89 Ke W 23 ow 55 ahstonct 20 e, 

Ya 3 * Ans. . May 4, ee W 0 
. Mit nt e 20 
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ceaſes, and en ee D j 
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1 2 "1 1 938 £ 8.074 
abe I Ain. 45 ——_—— 
"F 7 5 
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I = 19, 
2 the zenith of e 
lum parallel, and Ir the eelip 
angle arg, are given el Set 
— 189 16 3, and the ang rA 
of the ew tic; whence ar is 124 8 So 
3 cance of the ſun's e 
5 ht, continues exa e W 

therefore, when vvilight ra not, 38 — 4 pf hay! Is 4 3. By 


4: and it is the ſame diſtance! preceding , Or in & 269 2, 
when twilight, cy which anſwers. to N * 3 | 


& Ce. dy * 
N Possen *. i. 1 


203 To the time of the * s xiſin 
and ſe X 


on 4 e in a ow args 
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FWOBLEM 60 


1 4 


13 1 W ring frond he 
; Atte ut ing) r the moon's 
5 etion for the kiste aſter noen — by — by ta- 
by king a 1 gh: Breck 
| een the longitude, Kc. on the given and ſucceeding 
= days,) and from'thence its - place for the time; to 
| _ which remove the patch, and then find the corrected time 
+ / 2; ' Theſe methods ſuppoſe an ephemeris at hand; ; but 
1 the problem may be performed as follows, near che truth, 
bs by only knowing the moon's age. To the ſun's place for 
| the day of hei oοn add the quantity ſtanding againſt the 
moon's age in the table below, and the ſum give the 
8 moon's OOTY OE ee 
EE 833 


ge. Ante „ 0 ke: | 


73 


in the ecliptic in one N which are. 2956, (c hr 
ſame proportion to 3600 lb 2 12h. 44m. have to 365d. 
h. 49m.) the ſum, 389 6, is the ſpace through which the 
moon appear ee and, 29d. 12h. 44m. EY 
: 1 day :: 38996': 13 10, the moon's mean daily motion | 
from the place inwhich it and and the fun were at the time of 
en. | {> kde 

Tits 16h ed 36 ore en, ett te 
is reckoned regular, and its place being always taken in the 
n it is ſuppoſed at al titdes to have no latitude. 


- Enargph 1. Re equired the"ritnes of the moon's riſing, fouth- 
ing, and ſetting;'at London, on Meh 26,1 its Jatitnde |, 
4 tude . NE e i | 
n as & iy $05 S. ane J 4 I pe 


4 65 1 Sad 4 A 1 1 af 
a rh method 1 Ne . 2 20m. | 


: 2d; q * 16 8 85 . . 
L 4 + I 2 1 23 * . = 1 A 1 20 Iv iy 1 
een en ar POE,108 Nt WS LEGE Sf 
ee  Requited the times of the moves riff - cul- 
minating, and ſetting, at Otaheite, on the 10th. 1 
1790; its declination and right aſcenſion on thit day being 1 
328. * 316? 1603 and on the following day 7 49's. and 
3209 32 m1 0 516 Hm e 52 287 
| n Riſes. Culm. Sets, JE 
Axt. By 1ſt, method gh. 36m. morn. We ih. rom. aft. 
; 2d. . 9 __ Fae 1 fer 10 25 . — 
34. £48 gy ang % . . 


* 4- 4 


204. The honig are the common rules for finding the | | 
moon $ age, 2 
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„ K 230 


o © 
. — * I Fi 
p e : „ * - . * 1 
/ 5 > e o ind 


F .u& T0 J Is 7 tot 1 een 19659 711 521195 i 
« "© r 6 r. a1 M4 - 1792 (94 4 SU? 33 nrg dirt tf ls * 
3 2 Fart: 15 of #57 "$ Burr # i) Seed A 27 1191 8 * 8 A A e 
„ Ky If Io Aren eee PU n 180 n 
nf TE 55 3s re ICAO St: BB Fay 
4 W 322 5 57 


0 drag ö 25 Nov 2 K 5 bl 16k 
5 R 0 =P 


— 5 — 5 * 5 
T1 Than: 511 9 novel * 22. wat bi kae ft r 


202 ff mob 


. 
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2.7 Cs IF) BY £4 1 4 . 'F S667 * fi 10 1 *. ht a 51 1 pb. 121 P 


hs | Wintisth the moon's age on April a5th. 17927 b 


5 N 


£33} Rpact 1 5 ; . 


fo is 
4 928 r the mo m 0 - nn 
8 © Dry of te month. » 3 + „ 
2 5 1 —— 5 

* 4 a4 


n 
5 


> 
* * 
* 


. I . 41 8 CO 7 "+ „ 
f W 34S FAY. © $45 F " Þ <Þ . N 4 o * 3 . 
\ ' * 
; 7 5 ubtract . 30 ö 18 5 
CY 


— 


23 ; | . 


5 3 b * Moon's age 2 6 0 vo . 
$ | bo, | 2 0ð056. As 


bone 


ads As che tides -inflae! by the 

Kerr ot it may 7 
the approximate e 
2 


: * J 
= : 1 + 12 "Je - 
** 7 |; 4 7 87 5 4 * ww 
Ly ' . ' 7 3 g 


Wh Tl Fc . ++ 4 io $a 
as 8 3 1 8 hrs ITE & * 2 


a age multiplied plied by 49 * 
which, on —— 2 nga! the oy 
aden therefore divided by 60, ung, nas ri 


* 


* 


Note, ite the m e b fare coed as 
the meridian in the aſternoon: 5 


it comes irot the meridian the ſorenoon. 
CCC i 


8 . Ab what time does N 
den the. e , 7 GD 


, eZ J f * 
1 13 2 2 * 2 rn '$ * E 
* U PLS $6 & 7 1 8 1 13 2 by 8 J. +4 4 2 1 "= us + >.” 7 - © * * Y _ 2 WES 
. ; & 3 
I . + * % 
1 — $a 7 2 ; * 2 * * 8 8 3 ” +4 Co 3 4 
„0000 8 * „„ ‚ Fi Sag 5 
1 2 5 x" 4 2 , 2 
5 2 - 5 l 
* p 
* þ 
NCT. 5 th 2 N 1 


: | oa bu +4 ſ XY +: 
7 * : : 


3; A | . * TY. 


"” 122 "0 RES ff gor e. 35. rin ee 


1 A becks of een n the 
time of tide, at full and change; at the principal —— 
the world: from which een be following | 
England are extracted. Be 8 
„ 1 1 Wo ct NT alt i 1 1 + wal. fa, . 85 8 
1 > r (* 1 2 2 2 2: WIVES? * 2 — N 2 | 
PETITE MER. e 02 LSD oY Ae < 
* The 6A f multiplying; the moon's; age by Erect ue 
conſequence of its motion in its orbit, it comes later every u 
the merjdian than it did the day before, fo as to loſe. , day. x oh 
lunation, which is two-fifty-ninths of a day, daily, or nearly 4%. mi- 
nutes. And as at the time of-5ew moon, it comes to the mei ien 
with the ſun, ſo on the next dap t comes to the meridian 4g 
later than the ſun, » twice 49 minutes later on the third day, & e. 


2 MOBL ENA 


Brigh vietooe-: -xoh./ om. Lo lan nals 22 18 
er {3 10 46832 80 U yaa ** a "WHO: > 
— . 30 i} Newcaſtle: ee 7ay. : 
dani $73 26! bs 3 FA 258. S0: 
Harwich .. . . 10 30 Podl . . . 6 95+ 
Ipſwich”. . . o 15 | Portmouth . 1 1 
Lende E. „ 30 . 
Fe 3 41748 1 ; Wann < s 
5 21 . 7 30 gry e ene ee r 3 


0¹ 40. To find t une | 9578 ub ooalvy my g 

WÞ-53 8993X0 27 raw 0005 l 567 01 üben n 
| "Ws the time be eo eee the 
me of high water at full and as taken from a tide-table 
and the is the time of tide an CO A: © ain? 


4 


4 16 * 10 Fe * f 


n Re quired the time of high water at xt London on 


the 25th. of April, 179. 
7 5 7 v4 5 ; 1 

| Moon's ot — 1 ibm. 

y TITRE OY change. a) 3. fi ly Is 


Ans, F 
11188 1 : F 


ls 256. | To fnd the rims of the moon's rifng, nearly 


nds Rule . When the age e is led chan 5; days p to the hows of 
che ſun's riſing on the — new moon, add as. many times 
49 minutes as there are days in the moon: 
2. When the age is between 11 and 15 days; From the 
time of the-ſun's ſetting on the day of full moon, ſubtract as 
many times 49 minutes as the moon's age is ſhort of 15 days. 
3. When the age is between 15 and 20 days; to the time 
of the ſun's ſetting at full moon add as many times aſe 
as the number of days in the age exceeds 15. 
When the age is between 26 and 30 days; from the time 


of the ſun's £75 4p next new moon, as many times 
r eee Were "2 13'S, 


PROB. LE M * 


e foundation of the e 8 at. th 
ONES, moons the ſun and moon be Conjun 
14 80 . | moo te 
Ger 2 2 ſun ſets, becauſe they ho bd one ; al 
- the times added or ſubtracted are the mean ences 
"= 7 of the K „ 5 I exact than 
'Y moon's ng, and ought not to EY ; 
any farther than the owe lmits, Es in 
the equator ; becauſe in all iti 


” ee the ferences Berwcen — 


* 


75 


+ 34 
£-# 6&4 


Paley Ae whe time does the mann ie at 
on the 25th, 3%; 1792. 


2 is found to be 4 days, the nm a 
de on the 21ſt. 1 


Ye 4:Þn5. 12 1x1: 


B. 
The ſun n 1 e 4 pe 
VVV 5 1 


Aus. fee, * 0 
3 1 POLEN Nh. 5 
1 uu ind he bur den. w nh mom i 


a ſun-dial. CP 


Find the fan's rig eee by problem 6; 
= Bring the moon's right aſcenſion for noon, 
hemeris to the meridian and ſet the index to XII of 
en turn the globe till the My homer s.thy boar 


dial, and TER” what degree of the. ecliptic 16 — 


"oy | 
| "Sabradt the Taps ripht'aſcenfion from the. © ut 
found, and the difference reduced to time would give . 


4 


* 4 


dye 


1 2 d the thoon's gti 15 
t6 ttt beer „ | 


a IP £15 


tho + 1 "24 15 


: k I ; 6 PA « 187 1. > . Ba 4 * 3 jt) 
{3 N Sn — 114 PORT my | ker > 14.6 ] 0 39 Ls Land A, 
18 2 = 2 ol 4 Ma FP Y ' | 
a W Halt 
80 breed 2 nas pb p 
| 0 COL: "21016 f and on 
WI USES * Good ph 7 "at, 55 


5 IH r Jg 1 «28 ator: Yi is a | 
3 | k Fu 451 yt 5 * f 5 
. 1 1791, when PR hour ſhewn by the gat, ks the moon 1 


V 99 Ih, 3 & LATE at! * .278b +£ 28 h i a 333 2"; Forer £3 : 
. T be moon's n aſcenſion on the yy day is 340® 1 nad 
5 n rhe felaving 1 3 525 . ig 


” 
yy 3 F * 
LOI 38 8 Nl — 3 4 55 +3 * 3 41 3 1 


F * — i $ 44 # % % N. Fler 
© ; 1 3 * — -- «= _ * * ey 
b — - N - ch. ; * : » 
43 «© - av . E 
* 
s — 
* 


2 


— 


- 


aaa 


$5.7 M 8 „aui Ae direions/In the Glatzen bf the. 
prbens for . not much uſed. 7 
3 


is found by the tables to be g 36 20. 

right aſcenſion, as given in the example, is 2115 from 

„ hrs F o', anſwering to 2h. zomin. what the 
24 time ſh ſhewn'b Wants of 12h. and the remainder, 154 
7s is the 7&4 ree of the equinoctial then at the meridian; from 

. ich ſabrratt 5 530 200 the ſan's' ' Tight aſcenſion, and the re- 
5 mamder, 121% 1 g 8b. Amin is the tim alter noon: to which 

| e r 2 N 7 7 the moon's motion 


Ne 13 x 
wy bots 57 kw 


wp wo me % Id oo PO IR: 


zuthin the ak in art. "and 
8 8 e ae ae, 
- by hon il from 12 ho 3 will not be fo 
exact as the nature of the problem 
in the firſt of theſe examples will be | 
_ cond, Sh. 43m. en 
48 fou by art. 203 „ and the diſtance of the tinie from. 
z added or ſubtracted, and the motion of the moon in 
right aſcenſion added to the reſult, it will give the ſame an- 
fer as in the foregoing calculation; and the reaſon of this 
2 wp" 5 be better ande ed than the n 


"Prot xv. 3 
'$ | Tomlin ert . ofthe Marro-noon 4 . 


EPS 113 ea 
"OPER e e e 1 N 5 
eee $2] be for the bali 1 id in etc rhe 
; *: e f be found to make very unequal angles with 
| the horizon, and therefore a any heavenly body which proceeds | 
| 2 in*the/6cliptic &, will not come ef: the horizon, in ſuc- 
. Tevolutions of the globe, with e ee 
|. = pt vow the angle contained. Neon” the horizon and the 
| ecliptic is but ſmall, there will be leſs.difference of time than 
when the fame an ole is greater. It appears by turning the 
zbe; that this avg Is is leaſt When Arlettn ht to the edft> 
ern edge of the 3 and greateſt when Libra is brought 
to the fame eaſtern edge; for in the former caſe the ecli die 
goes the fartheR fouthward, or as the zenith towa ho- 
nzon, and in the latter, it goes the fartheſt northward W 
* * from the On, por, a A on * inni 


i ? 


* ' 
* 
* 


7 * DR „ r 


| .* The moon does not move . nor in the ecliptic, as may be 
ſeen in axt. 52 and 53, but its deere motion is of no conſequence in 


this problem; and its not moving in . ee is allowed for in 
the wel. 


ches KN by 
2 ill be found Ih. Iz min. difference ing of e 
riſings; and it patches be placed on any other part 
tic, the difference will be little or much, between thoſe 2 
tremes, as the part of the ecliptic is nearer to Aries, or to Li- 
Ne. It is therefore evident thar ag the moon goes through 
the ecliptic in a-month, there muſt be ſome days in every month 


in whic there will be the ſame ſmall difference in the moon's 


» as was firſt found. But its riſing is never 
—— ag vale hy ee X 1 pkg 


about its full with leaſt diflerence,-1s wilt «ph 
inning, of Libra, 46 the ſys place the full-moo 
Be OE e aaef Re ea Dat ty 


"aids be fan os fe eee ae of 1 
v0 on each fide of the firſt of Aries, +> on each 
Fiat of Libra; the difference of time during the ning of fr Leg 
_ of the former will be zh. 34min; and. dh. 8 min 
Bing of ſeven of the latter. Whence it is plain that when — 
. moon is fu I ia harveſt, it differs but 2 Fun in its riſing 
Sr a week; and as it riſes ſoon after ſun- 
Eellive e its 522 ning is much N 


. 55 N 
I 
4 1 s r . 
? * 2 8 3 hi K $5 — 4 W ak » £Y * - 
2 1 — 8 LN +” a + 1 „ n a ue. OI OY 
a — * — — — — 


The moon's mean daily motion 28 dat} in art. 262, is 13% 10* 
but the ſun moves nearly 1? in the ecliptic daily, and- ReretoTr > the 
moon gets fromthe ſun but 139 10 in a days 


TE wh | 


Kd adi > nd an Ml ent on de i ae OI a 


et for ſeveral ſucr 


QA AABADMr”PY NGO mom mn 62 mes tek. 


ef 


eee h as happetis whe: 

ediptic, of las no tatitudez bats 

qr char Fine, "the angle which tue moo orbit takes w. 

= Ty 15 Sb gone irs 
i 2 ene tl ey 


e i ar 


1 forty minutes. 5 4 POM Io £2] 1 + ? OY, = 


ence It 2 8 uur die b enen is "i lets "Wh 5 
in All years, and that 2 hds on the 9 tatitude 
At Piles s and Aries, Gig is according to the poſition 
the nodes With reſpect to thoſe figns: and as the nodes go 
zckward through the whole ecliptic In 18 years and 225 fx 
3 go throu gh a whole courſe of the re 5 
benefici ſtates pry ears. In 178 eſt⸗ 
moon was the moſt beneficial e. it vill bh ofa gen | 


moſt gain in 1803. 


* 
* 171 4 72 Dy 
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7 Inveſtigate this aeg t Sons ler the moon 
firſt be d to be in the beginnin of Aries, t the time of 
its full, and to have no cob ng) the {un is therefore in Libra; 
and conſequently at fix o'clock the time of the ſun's s ſetting and 
the moon's riſing, the ecliptic a (/g. 20.) cuts both the ho- 
nzon no, and the equinoctial xg in que point: let that point 
then is on hun. which the moon's orbit, in this 
caſe es with the orizon, and is = 0C@ — Bcq E 389 
29 18 28 155 1. Suppoſe e in ode ay 2 
vance Wy its orbit from c to p, then is cp = 129 10% this 
being ! its mean daily 8 Let the meridian v DS be drawn 
through v, and let br drawn parallel to EQ, then 17 
de hed ig of the horizon at which the moon will rile in the 
evening; and if a meridian be drawn likewiſe \ 
wa 5 the LG FD, the meaſure of which is the are 
de, will ſhew the a the moon's times of riſing 
* 2 in 
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| - Next, ter Ae 8 1 ben; except 
moon's latitude be now 2 N & north: alin ca 
its orbit will be 2 wakes 
nently the angle BCQW 
e us "he 20 
reſult w 2 or 1 de | 
| 1 difference, or Th. 1 "Bagg er. in the re .luppoi = 
3 SY] chat the times of oe ru rLings ir alike... : e 
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8 | | tag. let che moon's latitude be 80 1 18” ſouth; + pal FT 
= . now be diminiſhed te 18 10 ';. from which the 2 
Sr be 3 . e or 1255 ee "ik 


FS ba noted en in Fo RR 


* . ward. WR a 
oy * 0 1 : . g i 1 "Fae 
* 1 > % " F< "4 T x1 s * * * 
— i - f 3 * * * * A 5 
* 8 
E.. Nr 


6 . Fe - 5" «0 
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the globe. * 75 8 Ln i rr I evils 6 45} : 7A OS 
| Bring the a; to che . 45 of Bs bra meri RF 

the degree of the 3 55 which it cuts is the latitude or c 

| red; and the degree of the equator which is at the * time 

| * the meridian, E . 7 


F 5 = 8 
: 3 $5 #3... þ 
n a +: : EC q 
- = * 1 3 
L 4 # ; * f 
6 4 3 
. 
/ P 8 
= 
* - 
— 
80 * 
- 


- 


Fu o 1 8. 


* 


Tir 
++: 

+ 

* 


428 05 =O * 


— 2 F * 
3 W 33 * 


1 


21 
2 


er 
5-68. "y 
HO vv 


2 A 2 + 


, . * 
1 . bw x + 
« * * 
1 2 + the. 
1 2 bY wy 
I 
. oF 
4 


LY, RE OY Bas 5 
oe i 4 8 29A. 1 #F f I {ad + 4 a7 © $1 14 1 
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pare the time found by —— the longitude 
of which is required, with the time at ſome particular place, 
from icli the longitude is reckoned; and the difference be- 
tween thoſe times, redueed to degrees, is the longitude; which 
is eaſt When the time at the place of obſervation precedes the 
time at che other place ; and weſt when that is later than this. 
The reaſon is, becauſe the arc of the equator intercepted be- 
Jed ar ran meridians, which is the difference of longitude, | 


bears the ſame tion to the whole equator, which the 
time taken up in the app rent paſſage of the ſun from the firſt 
meridian to the other, does to 24 hours, the time of the earth's 


revolution about its axis To find at any part of the world what 
time of the day it is at another place from which the longitude 
is reckoned, is the great deſideratum in Navigation, which 
would make'the art complete . The principal methods hi- 
therto nnen purpoſe, are the following: By a 
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Previous to the 25 of this PE PEE it is 
ta obſerve that on the common glabes the hours on the 
circle increaſe as the globe is turned weſterly; but the hu 
on the equator of Adams's globe increaſe as the globe is turned 
eaſterly; therefore dere ve. wwe methods of performing * 
Problem. 6 f 
oh 39 or bl of be 6 ot ents p00 24 Dent © 2 * 
W e E 2:34 10 od 
13 the place whereat the time 1 is given, to the meridian, 
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U by obſerving what hour the index points to when the 
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It plainly 13 Hong this Taft method, that à place and its 
antipodes s have: the fame horizon; and alſo, by turning the globe 
Either way it Will de found that ' as the one P ce riſes above, the 
ether deſcends,below the horizon ; conſequentlyievery »ppearance is 
exacti the reverſe in one place te that wwhichit as in the other; the 
meu mdοον und ftars riſe at one place when they ſet at the other, 
making it da in. the one; hen it is night in * amar 
che one, when it is winter in the other, &c. | 
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che index will ſhew the beginning of twilight; and if it be 
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ending of twilight. In the — — of theſe: exaniples, 
twilight begins at Sh. 28min. and · ends at . 
. the latter, it e ob. 8 and . at 1 Th. 
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the calendar on the Fack of the meridian. | A globe blen Nasen 

hour-circie fixed to the upper part of the meridian, will be ſound 
— idconvenient inthis problem; becauſe for the greater part of the 
ear chat circle prevepts the parting: of — in a — elevation, 
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| To perform thi roblem without the globe, we 8 
-find the latitade of: by the map, or tables of latitude, 

Lad chen che days ia which de ſah's declinstiön is equal to 
thar latitude The: reaſon is'obvious : for as the latitüde 
places is reckoned from the equator, and the deelination'of t 
ſun from the equinoctial, which coincides with the 228 
the paraſlels of latitude muſt agree with the Parallels 


the equstor. 
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ſouthern parts of Amazonia and Peru, in South America. 
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Find by the laſt . the place to hich. che canis ver- 
Gal. rectify the globe for that place, and bring it to the meri - 
dian: then will the places in the weſtern ſemicircle of the ho- 
rizon be thoſe where the ſun is then riſing; at thoſe under the 

ſemicirele of the meridian; it is non; at che places in 

"the a. ſemicircle of the horizon the ſun ĩs ſetting, and at 
han over the lower ſemicircle of the FEARS it is midnight, 
Nate: En the ſolution. eden the fon iq hppsted eobe 
in the zenith of the globe, and thereſorę every 

place above the horizon has day, and every place under 
he horizon has night, and the ſun is as many degrees ahore 

the horizon of any place, as that place is above the horizon 

of the globe: 1 if it be Adame's globe, ius ſmall arti · 

 ficial horizon being brought over any place, the 

of altitude, when fixed to the zenith, and laid over the 

| place, will ſhew on the ſmall artificial horizon the ſun's | 
| azimuth. The globe may be placed in the following mau 
n ner ſo as to ſhew at any time the places which have the 
ſun's light, and thoſe which have it not. Take the globe 
out of the horizon, and hang it np by a thread fixed to che 
degree of the meridian equal to the latitude of the place; 
den place the meridian in che direction of the nortn- d- 
dh, line, and the „ of the globe will n 
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choſs Ef the earth: and if wo place you ure at be brought 
to the meridian, the globe will be in a ſimilar poſition to 
= . e the earth, and the er ned part will at any time 
| * of the earth which enjoy the ſun's light, 
And of the globe will ſhew che | where 
* n es” on the 
weſtern fide of the globe in what manner che aun e at 
places in the weſt; and on the eaſtern fide how the ſun gra- 
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girdle be made —— — 8 equi- 
_ - nvdtial, and be divided into che 24. hours of day d nip, 
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An. At Chineſe Tartary; the eaſt of China; h 
Philippine Iſles; Celebes Ile ; all . e 4 

Holland. 
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